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8.0  STRUCTURED  TERM  LIST 


The  structured  term  list  has  the  terms  grouped  into 
logical  categories.  The  arrangement  of  the  terms  into 
categories  is  equivalent  to  including  roles  in  the  vocabu¬ 
lary.  The  majority  of  the  terms  in  this  list  are  applicable 
to  only  one  category.  However,  certain  terms,  identified  by 
having  the  Termatrex  card  code  printed  to  the  right  of  the 
term,  are  applicable  to  more  than  one  category?  for  example. 
Compound  Formation  SDI  (02).  Reference  to  the  alphabetical 
listing  shows  this  term  can  be  interpreted  as  part  of  Subsec¬ 
tion  8.6,  Failure  Analysis  Studies,  or  as  part  of  Subsection 
8.5,  Microelectronic  Design  and  Development. 

a)  8.6  P.0.  Failure  Phenomena  SDI  (78) 

P.0.  Failure  Analysis  Studies  PI  (00) 

b)  8.5  P.0 .  Chemical  Phenomena  SDI  (01) 

P.O.  Circuit/Device  Theory  SDI  (00) 

Unqualified  Terms  (page  28)  are  terms  which  may  be 
related  to  many  categories.  These  are  to  be  indexed  whenever 
any  of  the  qualified  forms  of  the  terms  are  indexed  or  when¬ 
ever  no  further  qualifications  of  the  concept  is  given  in  the 
document . 

Asterisk  (*)  terms  are  not  represented  by  Termatrex 
cards.  Digit  Codes  have  been  set  up  for  Manufacturer's  names 
(pa^e  6  •)  ,  Part  Numbers  (page  9  ),  Report  Dates  (page  29), 
Device  Manufacturers  (page  30 ) ,  and  Device  User  (page  32  ) . 
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8.1  Generic  Class  Descriptors 


Red  I 


Microelectronic  Category* 

RDI(OO)  Composite  IC ,  NOC  (Synonyms:  Compatible  Monolithic*, 

Monobrid*,  Active  Substrate  IC*) 

RDI(Ol)  Composite  IC,  Diffused 

RDI(02)  Composite  IC,  Epitaxial 

RDI(03)  Hybrid  Microcircuit  (Synonyms:  Hybrid  Integrated 

Circuit*) 

RDI(04)  Monolithic,  Diffused 
RDI(05 )  Monolithic,  Epitaxial 

RDI(06)  Monolithic  IGFET  (MOS,  MNS ,  MTOS ,  SOS) 

RDI( 07)  Monolithic,  NOC  (Not  otherwise  classified. 

Synonyms:  Mono*,  Fully  IC*, 
Semiconductor  IC*) 

RDI(08)  Multichip  Microcircuit  (Synonyms:  Multichip 

Hybrid  IC*) 

RDI( 09 )  Thick  Film  -  Pure  IC  (Synonyms:  Passive  Substrate 

IC*) 

RDI(IO)  Thin  Film  -  Pure  IC  (Synonyms:  TFIC* ,  Passive 

Substrate  IC*) 


Functional  Category* 

RDI(ll)  Digital 

RDI( 12)  Linear  (Analog*) 


*  Term  not  represented  by  a  Termatrex  card. 


.2 


Package  Configuration* 


RDI(  52) 

Can,  Hermetically  Sealed 

RDI(  53) 

Dual  In-Line,  Hermetically  Sealed 

RD  I( 54) 

Dual  In-Line,  Plastic  (DIP) 

RD  I(  55) 

Flat  Pack,  Ceramic 

RD  I( 56) 

Flat  Pack,  Glass 

RD  I(  57) 

Module 

RD  I(  58) 

Plastic  Encapsulated  (Non-Dip  Plastic  Cap) 

Operational 

Type* 

RD  I(  13) 

(Digital  Logic) 

RDI(14)  CML  (ECL*.  ECCSL* ,  MECL*) 

RD  I(  15)  CTL 

RD  I(  16)  DCTL 

RD  I(  17)  DTL 

RD  I(  18)  MOSTL 

RD  I(  19)  RCTL 

RDI(  20)  RTL 

RDI(  21)  TTL  (T2L*) 

RDI(22)  Digital  Logic  NOC 
RDI(23)  (Linear  Device) 

RDI(24)  Differential 
RDI(25)  Single  Ended 
RDI{86)  Linear  Device  NOC 
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Qualification  Class* 

RDI(59)  Consumer 

RDI{60)  High  Reliability  Certification  (Hi-Rel  Certification) 

RDI(61)  Industrial/Commercial 

RDI(62 )  Military 

RDI(63 )  Military  Upgraded 


RDI(26)  Interconnection  System 

RDI(27)  Aluminum- to -Aluminum,  Direct 
RDI(28)  Aluminum- to-Aluminum,  Wire  bond 
RDI(29)  Gold- to-Aluminum,  Direct 
RDI( 30)  Gold- to-Aluminum,  Wire  bond 

RDI(31)  Gold-to-Gold,  Direct  (Gold-to-Gold,  inverted  chip; 

Gold-to-Gold,  flip  chip 

RDI(32)  Gold-to-Gold,  Wire  bond 

RDI(33)  Gold- to- Silicon- to-Aluminum,  Wire  bond 


RDI(34)  Isolation  Method 


RDI(35) 

Dielectric , 

Air  (Beam  Lead*) 

RDI(36) 

Dielectric , 

Ceramic 

RDI(37) 

Dielectric , 

Glass 

RDI(38) 

Dielectric . 

Nitride 

RDI( 39 ) 

Dielectric , 

Oxide 

RDI(40) 

Dielectric , 

NOC 

RDI(41) 

Junction 

RDI(42) 

Resistive 

4 


RDI(43)  Arithmetic  Functional  Unit 
RDI(44)  Audio  Amp 
RDI(45)  Differential  Amplifier 
RDH46)  Cate  (Logic  Gate) 

RDI(47)  Multivibrator 
RDI(48)  RF-IF  Amp 
RDI(49)  Storage  Element 
RDI (50)  Video  (wideband)  Amp 
RDI(51)  Special  NOC 


8.2  Manufacturer  Descriptor 


Manufacturer 


DIGIT  CODE 


Units 

RDI 

(83) 

0- 

RDI 

(64) 

-0 

RDI 

(74) 

1- 

RDI 

(65) 

-1 

RDI 

(75) 

2- 

RDI 

(66) 

-2 

RDI 

(76) 

3- 

RDI 

(67) 

-3 

RDI 

(77) 

4- 

RDI 

(68) 

-4 

RDI 

(78) 

5_ 

RDI 

(69) 

-5 

RDI 

(79) 

6- 

RDI 

(70) 

-6 

RDI 

(80) 

7- 

RDI 

(71) 

-7 

RDI 

(81) 

8- 

RDI 

(72) 

-8 

RDI 

(82) 

9- 

RDI 

(73) 

-9 

t 

l 


r 


RDI 

RDI 

(83) 

(65) 

Amelco  Semiconductor  (1) 

RDI 

RDI 

(83) 

(66) 

Amperex  Electronic  Corp.  (2) 

RDI 

RDI 

(83) 

(67) 

Bunker-Ramo  Corp.  (3) 

RDI 

RDI 

(83) 

(68) 

Fairchild  Semiconductor  (4) 

RDI 

RDI 

(83) 

(69) 

General  Instrument  Corp.  (5) 

RDI 

RDI 

(83) 

(70) 

ITT  Semiconductor  (6) 

RDI 

RDI 

(83) 

(71) 

Motorola  Semiconductor  Products, 

RDI 

RDI 

(83) 

(72) 

National  Semiconductor  Corp.  (8) 

(7) 
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Manufacturer  (cont'd) 


RDI 

RDI 

(83) 

(73) 

Philco-Ford  Corp.  (9) 

Philco-Ford  Bipolar  IC's 

Philco-Ford  MOS  IC's 

RDI 

RDI 

(74) 

(64) 

Radiation,  Inc.  (10) 

RDI 

RDI 

(74) 

(65) 

Radio  Corporation  of  America  (11) 

RDI 

RDI 

(74) 

(66) 

Raytheon  Company  (12) 

RDI 

RDI 

(74) 

(67) 

Signetics  Corp.  (13) 

RDI 

RDI 

(74) 

(68) 

Siliconix,  Inc.  (14) 

RDI 

RDI 

(74) 

(69) 

Sperry  Semiconductor  (15) 

RDI 

RDI 

(74) 

(70) 

Sprague  Electric  Co.  (16) 

RDI 

RDI 

(74) 

(71) 

Syl vania  Electric  Products,  Inc.  (17) 

RDI 

RDI 

(74) 

(72) 

Texas  Instruments  Incorporated  (18) 

RDI 

RDI 

(74) 

(73) 

Transitron  Electronic  Corp.  (19) 

RDI 

(75) 

Union  Carbide  Electronics  (20) 

RDI 

RDI 

(75) 

(65) 

Westinghouse  Electric  Corp.  (21) 
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G¥I(79)  Manufacturing  Date 
GYI(62)  1962 

GYI( 63)  1963 
GYI(64)  1964 
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GYI(65)  1965 

GYI(66)  1966 

GYI(73)  January  -  June 
GYI(74)  July  -  December 


GYK67)  1967 
GYI(68)  1968 

GYI(69)  1969 

GYI(70)  1970 

GYI(71)  1971 

GYI(72)  1972 

GYI(75)  January  -  March 
GYI( 76)  April  -  June 
GYI(77)  July  -  September 
GYI(78)  October  -  December 
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Part  Numbers 


Part  Number  Termatrex 

Code _ _ _ Card  Numbers 


Thousand 


0 - 

WI 

(62) 

1— 

WI 

(63) 

Hundred 

_0— 

WI 

(64) 

-1— 

WI 

(65) 

-2  — 

WI 

(66) 

_3— 

WI 

(67) 

-4 — 

WI 

(68) 

-5 — 

WI 

(69) 

_6— 

WI 

(70) 

-7  — 

WI 

(71) 

_s— 

WI 

(72) 

-9— 

WI 

(73) 

Tens 

-0- 

WI 

(40) 

— 1- 

WI 

(41) 

-2- 

WI 

(42) 

-3- 

WI 

(43) 

— 4- 

WI 

(44) 

—  5- 

WI 

(45) 

-6- 

WI 

(46) 

— 7- 

WI 

(47) 

-8- 

WI 

(48) 

— 9- 

WI 

(49) 

Units 

- 0 

WI 

(90) 

- 1 

WI 

(91) 

- 2 

WI 

(92) 

- 3 

WI 

(93) 

— — 4 

WI 

(94) 

- 5 

WI 

(95) 

- 6 

WI 

(96) 

- 7 

WI 

(97) 

- 8 

WI 

(98) 

- 9 

WI 

(99) 

i 
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8.3  Item  Descriptors  (Terms  which  describe  a  microelectronic 

device  or  device  element.) 

Black  I 

Electrical  Properties* 

Output  Impedance  (Typical) 

BKI(OO)  Less  them  10  K  Ohms 
BKI(Ol)  10  K  thru  100  K  Ohms 
BKI(02)  Greater  than  100  K  Ohms 
Maximum  Fan-Out  (Rating  per  equivalent  gate  circuit) 

BKI  (03)  Less  than  5 
BKI(04)  5  thru  10 

BKI  (05)  Excess  of  10 
Maximum  Frequency  of  Operation 
BKI (06)  Less  than  10  Hz 
BKI (07)  10  Hz  to  less  than  10  kHz 

BKI (08)  10  kHz  to  less  than  10  MHz 
BKI (09)  10  MHz  to  less  than  300  MHz 
BKI (10)  300  MHz  to  300  GHz 

.BKI (11)  Greater  than  300  GHz 

Maximum  Power  Dissipation  (per  equivalent  circuit  input) (gate) 
BKI (12)  Less  than  10  mw 
BKI (13)  10  thru  30  mw 

BKI (14)  Greater  than  30  mw 
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Electrical  Properties*  ( cont ' ) 


Propagation  Delay  (Maximum) 

BKI(15)  Less  than  10  Nanoseconds 
BKI(16)  10  thru  30  Nanoseconds 

BKI(17)  Greater  than  30  Nanoseconds 
Gain  (Typical) 

BK  I(  18)  Less  than  40  db 
BK  I(  19)  40  thru  80  db 

BKI(20)  Greater  than  80  db 
Maximum  Output  Power 

BKI( 21)  Less  than  10  mw 
BKI(  22)  10  thru  100  mw 

BK  I(  2  3 )  101  mw  thru  1  Watt 

BK  I(  24)  Greater  than  1  Watt 

Environmental  Capabilities* 

Maximum  Operating  Temperature 


BKI(  25) 

>202. 5°C 

BKI ( 26) 

172. 5°C  to 

<202. 5°C 

BKI(  27) 

152. 5°C  to 

<172. 5°C 

BKI(  28) 

102. 5°C  to 

<152. 5°C 

BKI(  29) 

<102. 5°C 

11 


Environmental  Capabilities*  (cont') 
Minimum  Operating  Temperature 


t 


! 

\ 


BKI(  30)  >-42  .  5°C 

BKI( 31)  -62 . 5°C  to  <-42 . 5°C 

BKI (32)  -82 . 5°C  to  <-62.5°C 

BKl( 33)  <-82. 5°C 

Maximum  Storage  Temperature 
BKI( 34)  >302. 5°C 

BKI ( 35)  252. 5°C  to  <302. 5°C 

BKI (36)  202. 5°C  to  <252. 5°C 

BKI ( 37)  152. 5°C  to  <202. 5°C 

BKI ( 38)  102. 5°C  to  <152. 5°C 

BKI (39)  < 102.5OC 

Minimum  Storage  Temperature 
BKI (40)  >-42 . 5°C 

BKI (41)  -62 . 5°C  to  <-42 . 5°C 

BKI (42)  -82 , 5°C  to  <-62.5°C 

BKI ( 43)  -102. 5°C  to  <-82.5°C 

BKI (44)  <-102. 5°C 

Reliability  Rating  (Max.  Failure  Rate) 

BKI (45)  Less  than  0.001%  per  1000  hours 
BKI (46)  0.001%  to  less  than  0.01%  per  1000  hours 

BKI (47)  0.01%  to  less  than  0.1%  per  1000  hours 

BKI (48)  Greater  than  0.1%  per  1000  hours 
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BKI  (49)  Circuit  Functions 


BKI 

(50) 

A/D  Converter 

BKI 

(51) 

Adders 

BKI 

(52) 

AND  Gate  (AND/OR  Gate*) 

BKI 

(53) 

Astable  Multivibrators 

Audio  Amplifier  RDI  (44) 

BKI 

(54) 

Bistable  Multivibrators  (flip-flops*) 

BKI 

(55) 

Counters 

BKI 

(56) 

D/A  Converter 

Differential  Amplifier  RDI  (45) 

BKI 

(57) 

Gate  Expanders 

BKI 

(58) 

IF  Amplifier 

BKI 

(71) 

Inverter 

BKI 

(59) 

Magnetic  Film  Storage  Elements 

BKI 

(60) 

Molecular  Electronic  Function 

BKI 

(61) 

Monostable  Multivibrators 

BKI 

(62) 

NAND  Gate  (NAND/NOR  Gate*) 

BKI 

(63) 

NOR  Gate  (NOR/NAND  Gate*) 

BKI 

(64) 

Operational  Amplifier 

BKI 

(65) 

OR  Gate  (OR/AND  Gate*) 

BKI 

(66) 

Power  Amplifier 

BKI 

(67) 

RF  Amplifier 

J  JJ|  WP  l  »M 
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Circuit  Functions  ( cont ' ) 


BKI(68) 

Servo  Amplifier 

BKI ( 69 ) 

Superconducting  Storage 

Video  Amplifier  RDI(50) 

BKl(  70) 

Voltage  Regulator 

Special  NOC  RDI ( 51) 

Scale  of  In tear at ion* 

BKI  ( 83) 

LSI 

BKI l 84) 

MSI 

BKI  (85) 

SSI 

Number  of  Major  Process  Steps* 


BKI  (73) 

3 

BKI ( 74) 

4 

BKI (75) 

5 

BKI ( 76) 

6 

BKI (77) 

7 

BKI  ( 78) 

8 

BKI (79) 

9 

BKI  ( 80) 

10 

BKI  (81) 

11 

BKI  (82) 

12 

BKI (72) 

Other 
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MEL  Device  Element  Descriptor* 

GNI(OO)  Circuit  Component 
GNI(Ol)  PNPN  Devices 
GNl(  02)  DIAC 
GNI(  03)  GTO 
GNI(  04)  LASCR 
GNI(  05)  SCR 
GNI(  06)  SCS 

GNI(07)  ShocXley  4-Layer  Diode 
GN  I(  08 )  TRIAC 
GN  l(  09)  Transiswrs 
GNI(IO)  Bipolar 
GN I( 11)  Complementary 
GNI(12)  FET 

GN  I(  13)  IGFET 

GN  I(  14)  N-Channel  IGFET 
GN  l{  15)  P -Channel  IGFET 
GN  I(  28)  MOS 
GN  I(  46)  MNS 
GN  1(47'  MTOS 
GN  I(  81)  SOS 
GN  I(  82)  Thin  Film 
GN  K  16)  JFET 
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Mel  Device  Element  Descriptor*  ( cont ' ) 


Circuit  Component 

(cont' ) 

Transistors 

( cont ' ) 

GNI(17) 

Multiple  Emitter 

GNl{ 18) 

NPN 

GNI ( 19) 

PNP 

GNI ( 20) 

PNP  Lateral 

GNI (21) 

Power 

GNI (22) 

Small  Signal 

GNI( 23) 

Unijunction 

GNI (24)  Capacitors 

GNI(25) 

Diffused  Junction 

GNI (26) 

Discrete  Capacitor 

GNI (27) 

Film 

GNI ( 28) 

MOS 

GNI (29) 

Variable 

GNI (30)  Diode 

GNI ( 31) 

Avalanche  Diode 

GNI ( 32) 

General  Purpose  Diode-Junction 

GNI (33) 

Gunn  Effect  Diode 

GNI  (34) 

Micro-Diode-Discrete 

GNI (35) 

Schottkey  Barrier  Diode 

16 


Mel  Device  Element  Descriptor*  ( cont ' ) 


Circuit  Component  (cont1) 

Diode  (cont') 

GNI(36)  Tunnel  Diode 

Voltage  Regulator  BKI(70) 
GNI(37)  Distributed  Passive  Devices 
GNI(38)  Strip  Line  Filters 
GNI(39)  Terminators 
GNI ( 40)  Inductor 

Film  GNI (27) 

GNI (41)  Simulated  (i.e.  Gyrator) 
GNI (42)  Resistors 

GNI (43)  Diffused  Resistor 
GNI(44)  Discrete  Resistor 
Film  GNI (27) 

Variable  GNI (29) 

GNI(48)  Special  Active  Devices  NOC 
GNI(49)  Acoustical  Transducer 
GNI(50)  Cryotron 
GNI(51)  Resonant  Gate  FET 
GNI(52)  Discrete  Microcomponent 
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MEL  Device  Element  Descriptor*  ( cont ' ) 


Circuit  Component  Regions* 


GNI(  53} 

Alloy  Junction 

GN  I(  54) 

Anode 

GNI(55) 

Base 

GN  I(  56) 

Burie<?  Layer 

GNK57) 

Cathode 

GN  I(  58) 

Channel 

GN  I(  59) 

Collector 

GN  I{  60) 

Contact  Area 

GN  I(  61) 

Crossover 

Diffused  Junction  GNI(25) 

GN  I(  63) 

Drain 

GN  I(  64) 

Electrodes 

GNI(65) 

Emitter 

GNI(66) 

Epitaxial  Junction 

GNI(67) 

Epitaxial  Layer 

GN  I(  68) 

Gate  ( IGFET  Type) 

GN  I(  69) 

Isolation  Region 

GNI(70) 

Planar  Junction 

GNI(71) 

Source  (FET) 

GNI(72) 

Terminals 
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GNI(73)  <30  mils/side  (<900  sq.  mils) 

GNI(74)  31-42  mils/side  (900-1800  sq.  mils) 

GNl(75)  43-60  mils/side  (1800-3600  sq.  mils) 

GNI ( 76)  61-85  mils/side  (3600-7200  sq.  mils) 

GNI(77)  86-120  mils/side  (7200-14,400  sq.  mils) 


GNI( 78)  121-170  mils/side  (14,400-28,800  sq.  mils) 
GNI( 79)  171-240  rails/side  (28,800-57,680  sq.  mils) 
GNI ( 80)  >240  mils/side  (>57,680  sq.  mils) 


BK  II  (26)  Device  Element  Materials 
Functional  Elements* 

BK  II  (00)  Circuit  Metallization  Materials 
BK  II  (01)  Aluminum 
BK  II  (02)  Chromium 
BK  II  (03)  Copper 
BK  II  (04)  Gold 
BK  II  (05)  Nickel 
BK  II  (06)  Silver 

BK  II  (07)  Circuit  Metallization  Materials  NOC 
BK  II  (08)  Dielectrics  and  Insulating  Materials 
BK  II  (09)  Air 

Alumina  BK  II  (47) 

BK  II  (11)  Hafnium  Dioxide 
BK  II  (12)  Silicon  Carbide 

Silicon  Nitride  BK  II  (55) 

Silicon  Oxide  (Sio  or  Si02)  BK  II  (56; 
BK  II  (15)  Tantalum  Oxide 
BK  II  (16)  Titanium  Dioxide 

BK  II  (17)  Dielectrics  and  Insulating  Materials  NOC 
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Device  Element  Materials  (cont') 

Functional  Elements*  (cont') 

BK  II  (18)  Dopant  Materials 

BK  II  (19)  Aluminum 

BK  II  (20)  Antimony 

BK  II  (21)  Arsenic 

BK  II  (22)  Boron 

BK  II  (10)  Gallium 

BK  II  (23)  Gold 

BK  II  (24)  Phosphorous 

BK  II  (25)  Dopant  Materials  NOC 

BK  II  (27)  Wire  Material 

BK  II  (28)  Aluminum 

BK  II  (29)  Gold 

BK  II  ( 30)  Wire  Material  NOC 

BK  II  (13)  Materials  NOC 

BK  II  (31)  Cermets  and  Glazes  (all  compositions) 

BK  II  (32)  II -VI  Compounds  (BeO,  MgO,  ZnO,  BaO, 

HgS ,  BaS ,  ZnS ,  CdS ,  CdSe ,  ZnSe ,  BaSe , 
HgSe,  CdTe,  ZnTe,  BaTe,  HgTe) 

BK  II  (33)  III-V  Compounds  (BN,  BP,  AlAs,  AlSb, 

GaN .  GaP .  GaAs,  GaSb,  InP,  InAs,  InSb) 

BK  II  (34)  IV -VI  Compounds  (SiO,  Si02,  Ti02,  Zr02, 
Sn02,  Hf02,  PbO ,  PbS .  PbSe ,  PbTe) 
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Device  Element  Materials  ( cont ' ) 
Functional  Elements*  (cont1) 


Materials  NOC 

(cont ' ) 

BK 

II 

(35) 

IV-IV  Compounds  (Silicon  Carbide) 

BK 

II 

(98) 

III-VI  Compounds  (A1203,  Ga203,  I 

BK 

II 

(36) 

Ferrites 

BK 

II 

(14) 

Hafnium 

BK 

II 

(37) 

Ferroelectrics 

BK 

II 

(38) 

Indium 

BK 

II 

(39) 

Iron 

BK 

II 

(40) 

Lead 

BK 

II 

(41) 

Molybdenum 

BK 

II 

(42) 

Nichrome  (alloy) 

BK 

II 

(43) 

Platinum 

BK 

II 

(44) 

Tantalum 

BK 

II 

(45) 

Tin 

BK 

II 

(13) 

Materials  NOC 

Non  Functional  Elements* 

BK  II  (46)  Substrate  Materials 
BK  II  (47)  Alumina 
BK  II  (48)  Ceramics 
BK  II  (49)  Germanium 

Glass  RDI  (89) 

BK  II  (50)  Sapphire 

BK  II  (51)  Silicon 

BK  II  (52)  Substrate  Materials  NOC 
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Device  Element  Materials  ( cont ' ) 

Non  Functional  Elements*  (cont') 

BK  II  (53)  Surface  Protection 

Glass  RDI(  89) 

BK  II  (55)  Silicon  Nitride 

BK  II  (56)  Silicon  Oxide  (Sio  or  Si02) 

BK  II  (57)  Passivated  NOC 
BK  II  (58)  Die  Bond  Material 
BK  II  (59)  Glass  Frit 
BK  II  (60)  Gold  Germanium  Eutectic 
BK  II  (61)  Gold  Silicon  Eutectic 
Solder  GNI(96) 

BK  II  (63)  Die  Bond  Material  NOC 
BK  II  (64)  Package  Terminal  Material 
BK  II  (65)  Aluminum 
BK  II  (66)  Copper 
BK  II  (67)  Gold 
BK  II  (68)  Kovar 

BK  II  (69)  Package  Terminal  Material  NOC 


M  ts.x~*kai  pt*»artM 


Device  Element  Materials  ( cont • ) 
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Non  Functional  Elements*  (cont'} 

RDI(87)  Package  Material  (Primary) 


RDI(88) 

Ceramics 

RDI(  89) 

Glass 

KDI(90) 

Metal 

RDI(91) 

Plastic , 

Silicon  Resin 

RDI(92) 

Plastic , 

NOC 

BK  II  (81)  Package  Type 


BK 

II 

(82) 

TO-5 

BK 

II 

(70) 

TO-70 

BK 

II 

(71) 

TO-71 

BK 

II 

(72) 

TO-72 

BK 

II 

(73) 

TO-73 

BK 

II 

(74) 

TO-74 

BK 

II 

(75) 

TO-75 

BK 

II 

(76) 

TO-76 

BK 

II 

(77) 

TO-77 

BK 

II 

(78) 

TO-78 

BK 

II 

(79) 

TO-79 

BK 

II 

(80) 

TO-80 

BK 

II 

(84) 

TO-84 

BK 

II 

(85) 

TO-85 
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Package  Type  (cont*) 


BK 

II 

(86) 

TO-86 

BK 

II 

(87) 

TO-87 

BK 

II 

(88) 

TO-88 

BK 

II 

(89) 

TO-89 

BK 

II 

(90) 

TO-90 

BK 

II 

(91) 

TO-91 

BK 

II 

(95) 

TO-95 

BK 

II 

(96) 

TO-96 

BK 

II 

(99) 

TO-99 

BK 

II 

(83) 

TO-100 

BK 

II 

(92) 

Dual  In-Line, 

10-Lead 

BK 

II 

(93) 

Dual  In-Line, 

14-Lead 

BK 

II 

(94) 

Dual  In-Line, 

NOC 

RDI  (93)  Internal  Connection  Mode 
RDI  (94)  Beam  Lead 

RDI (95)  Inverted,  Face  Down  (Lid,  Flip  Chip) 
RDI (96)  Flush  (.Metallized) 

RDI (97)  Flying  Leads 

RDI(98)  Internal  Connection  Mode  NOC 
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GNI  (83)  Lead  Attachment  Modes  (External  Leads) 
GNI(84)  Microcable 
GNI(85)  Modules 
GNI (86)  Multi  Layer  Board 
GNI(8'7)  Pressure  Connector 
GNl(88)  Printed  Circuit  Board 
GNI (89)  Soldered 
GNI(90)  Stacked  Arrays 
GNI(91)  Welded 

GNI  (92)  Leai 
GNI  (9  3) 

GNI(94) 

GNI(95) 

GNI(96) 

GNl(97) 

GNI(98) 

GNI(99) 

BKI  (90)  Package  Seal 

BKi(91)  Glass-to-Glass  Seal 
BKI (92)  Glass-to-Metal  Seal 
BKI (9 3)  Molded 
BKI (9 4)  Seam  Weld 
BKI (9 5)  Package  Seal  NOC 
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Item  Status* 


t 

f 

i 

■  BKI(96)  Developmental 

(  BKl(97)  Experimental 

BKI(98)  Pilot  Production 

i 

BKI(99)  Production 

Major  System* 

GYI(53)  Minuteman  II 
GYl(  54)  F-lll 
GYI(  55) 

GY  1(56) 

GYI(  57) 

GYI(  58) 

GYI(  59) 

GYI(60) 

GYI  (86)  Circuit  Parameters 


GYI (87) 

Bandwidth 

GYI (88) 

Common  Mode  Rejection  Ratio 

GYI (89) 

Gain 

GYI(90) 

Noise  Figure 

GYI  (91) 

Noise  Margin 

GYI (92) 

Power  Dissipation 
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GYI  (93)  Device  Parameters 
GYI  (94)  Capacitance 

GYI (9 5)  Current  Transfer  Ratio  (Beta) 

GYI (96)  Inductance 
GYI(97)  Resistivity 
GYI (98)  Transconductance 

Unqualified  Terms 

These  are  unqualified  terms  which  are  to  be  indexed 
whenever  any  of  the  qualified  forms  of  the  terms  are  indexed 
or  whenever  no  further  qualification  of  the  concept  is  given 
in  the  document  being  indexed. 


Aluminum  (all) 

GYI 

(80) 

Ceramics  (all) 

GYI 

(81) 

Copper  (all) 

GYI 

(82) 

Current  (all) 

GYI 

(83) 

Gold  (all) 

GYI 

(84) 

Nickel  (all) 

GYI 

(85) 

Power  (all) 

GYI 

(99) 

Voltage  (all) 

GYI 

(61) 
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8 . 4  Document  Descriptors 


Report  Date* 


BLI(OO) 

Prior  to  1960 

BLI(IO) 

1960 

BLI(ll) 

1970 

BLI(12) 

1980 

BL  I{  51) 

00 

BLI(Ol) 

1 

BL  1(02) 

2 

BL  1(03) 

3 

BL  1(04) 

4 

BL  1(05) 

5 

BL  1(06) 

6 

BL  1(07) 

7 

BL  1(08) 

8 

BL  I(  09) 

9 

i  1 
i  I 


i 


Report  Security  Classification* 

BLI(13)  Classified  (see  also  Limited  and/or  Proprietary 

Information) 

BLI(14)  Confidential 

BL  1(15)  Secret 


BL  I(  16) 

Unclassified 

(see  also  Limited,  and/or  Proprietary 
Information) 

BL  I(  17) 

Limited 

BL  1(18) 

Proprietary 

Information 

i 
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Report  Source* 

BLI(19)  Military  and  Space 


BLI(20) 

Air  I 

BL I ( 2 1 ) 

Army 

BL I ( 2  2 ) 

DOD 

BLI(23) 

NASA 

BLK24) 

Navy 

BL 1(25)  Device  Manufacturer 


DIGIT  CODE 


Tens 


RDI 

(83) 

0- 

RDI 

(74) 

1- 

RDI 

(75) 

2- 

RDI 

(76) 

3- 

RDI 

(77) 

4- 

RDI 

(78) 

5- 

RDI 

(79) 

6- 

RDI 

(80) 

7- 

RDI 

(81) 

8- 

RDI 

(82) 

9- 

Units 

RDI  (64)  -0 
RDI  (65)  -1 
RDI  (66)  -2 
RDI  (67)  -3 
RDI  (68)  -4 
RDI  (69)  -5 
RDI  (70)  -6 
RDI  (71)  -7 
RDI  (72)  -8 
RDI  (73)  -9 
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Report  Source*  (cont') 


Device  Manufacturer  (cont1) 

RDI  (83)  Amelco  Semiconductor  (1) 

RDI  (65) 

RDI  (83)  Amperex  Electronic  Corp.  (2) 

RDI  (66) 

RDI  (83)  Bunker-Ramo  Corp.  (3) 

RDI  (67) 

RDI  (83)  Fairchild  Semiconductor  (4) 

RDI  (68) 

RDI  (83)  General  Instrument  Corp.  (5) 

RDI  (69) 

RDI  (83)  ITT  Semiconductor  (6) 

RDI  (70) 

RDI  (83)  Motorola  Semiconductor  Products,  Inc.  (7) 
RDI  (71) 

RDI  (83)  National  Semiconductor  Corp.  (8) 

RDI  (72) 

RDI  (83)  Philco-Ford  Corp.  (9) 

RDI  (73) 

Philco-Ford  Bipolar  IC's 

Philco-Ford  MOS  IC ‘ s 

RDI  (64)  Radiation,  Inc.  (10) 

»<;DI  (74) 

RDI  (74)  Radio  Corp' ration  of  America  (II) 

RDI  (65) 

RDI  (74)  Raytheon  Company  (12) 

RDI  (66) 

RDI  (74)  Signetics  Coro.  (13) 

RDI  (67) 

RDI  (74)  Siliconix,  Inc.  (14) 

RDI  (68) 

RDI  (74)  Sperry  Semiconductor  (15) 

RDI  (69) 

RDI  (74)  Sprague  Electric  Co.  (16) 

RDI  (70) 


jfrrtif’- . -»  '•'*' 


Report  Source*  ( cont ' ) 

Device  Manufacturer  (cont1) 


RDI 

(74) 

RDI 

(71) 

RDI 

(74) 

RDI 

(72) 

RDI 

(74) 

RDI 

(73) 

RDI 

(75) 

RDI 

(75) 

RDI 

(65) 

Sylvania  Electric  Products,  Inc.  (17) 
Texas  Instruments  Incorporated  (18) 

Transitron  Electronic  Corp.  (19) 

Union  Carbide  Electronics  (20) 
Westinghouse  Electric  Corp.  (21) 


BLI(26)  Device  User  (Equipment  Mfgr/Systems  Contractors) 


DIGIT  CODE 


Tens 

Units 

5 

SDI( 58)  0- 

SDI  (05)  -0 

SDI (59)  1~ 

SDl  (91)  -1 

* 

SDI( 68)  2- 

SDI (92)  -2 

SDI (80)  3- 

SDI  (93)  -3 

\ 

SDK34)  4- 

SDI (94)  -4 

* 

f. 

SDI  (95)  -5 

a' 

7 

SDI (96)  -6 

f 

SDI (97)  -7 

? 

SDI (98)  -8 

k 

SDI (99)  -9 
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Report  Source*  ( cont 1 ) 

Device  User  (cont1) 

SDI (58)  A.C.  Electronics  (1) 

SDK  91) 

SDI (58)  Autonetics  (2) 

SDI (92) 

SDI (58)  Avco  (3) 

SDI (93) 

SDI (58)  Bendix  (4) 

SDI (94) 

SDI (58)  Boeing  (5) 

SDI  (95) 

SDI (58)  Burroughs  (6) 

SDI (96) 

SDI (58)  General  Electric  (7) 

SDI (97) 

SDI (58)  Honeywell  (8) 

SDI (98) 

SDI (58)  Martin-Marietta  (9) 

SDI (99) 

SDI (59)  Motorola  (10) 

SDI  (05) 

SDI (59)  Norden  *11) 

SDI (91) 

SDI (59)  Sanders  (12) 

SDI (92) 

SDI (59)  Sperry  Gyroscope  (13) 

SDI  (93) 

SDI (59)  Sylvania  (14) 

SDI (94) 

SDI (59)  Teledyne  (15) 

SDI  (95) 

BLI(27)  Industry  Associations  (ASTM,  IEEE) 

BLI(28)  Non-Military  Government  Agency  (other  than  NASA) 

BU  (29)  R&D  and  Test  Laboratories  (Includes  University  Labs.) 
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bLl(37)  Device  User  (Equipment  Mfgr/Systems  Contractors) 

BLl( 38)  Industry  Associations  ( ASTM,  IEEE) 

BLI(39)  Non-Military  Government  Agency  (other  than  NASA) 

BLI( 40)  R&D  and  Test  Laboratories  (Includes  University  Labs.) 


Data  Validation* 

BLI(41)  Not  Certified 
BLI( 42)  Certified 

BLI(43)  Activity  Monitored  by  Source-Sponsor  Representative 

BLI(44)  Activity  Witnessed  and  Report  Countersigned  by 
Source-Sponsor 

BLI(45)  Countersigned  by  Responsible  Report-Source  Official 

BLI(46)  Facility  Approved  by  Source-Sponsor  Representative 

BLI(47)  Procedure  Approved  by  Source-Sponsor 

BLl(48)  Test  Equipment  Procedures  Approved  by  Non-resident 
Source-Sponsor  Representative 

BLI(49)  Test  Equipment  Procedures  Approved  by  Resident 
Source-Sponsor  Agent 

34 


T' 


Report  Tvoe* 

BLI(  50) 

Bibliography 

Case  Study  OR 1(80) 

BLI(  52) 

Drawings 

BLI{ 53) 

IITRI  Generated  Device  Description 

BLI(  54) 

IITRI  Generated  Data  Summary 

BLI(  55) 

Journal  Article 

BLl(  56) 

Proceedings,  Symposia,  Conference 

BLI(57) 

R/D  Report 

BLI(  58) 

Specifications 

BL  I(  59) 

Survey  and  Review 

BLI(60)  Application 

BL I( 61)  Available  Devices/Circuits/Functions 
BLI(  62)  Equipment 
BL  I(  63}  Packaging 
BL  I(  64)  Processing 
BLI(65)  Technical  Report 
BL  I(  66)  Test  Data 
BL  I(  67)  Vendor 

BLI{68)  General  Catalog 
BLI(69)  Specific  Information 
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1  -u .  A 


»-vi  "w.*?. 


Document  Format* 

BLI(70)  Audio-Video  Tape  Recording 
BLK71)  Hard  Copy  Document 


!  BLI( 72) 

i 


\ 

t 

i 


BLI(73) 
BLK74) 
BLl(  75) 
BLI(  76) 


Machine  Printout 

Machine  Sensible  Format 

Microfiche 

Microfilm 

Slide 


File  Entry  Date 


BLI(  83) 

1968 

BLI(84) 

1969 

BLI(  85) 

1970 

BLI( 86) 

1971 

BLI(87) 

1972 

BL1(  88) 

January 

BLI( 89) 

February 

BLI{90) 

March 

BLI(  91) 

April 

BLI(92) 

May 

BLK93) 

June 

BLI(94) 

July 

BLI(95) 

August 
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Entry  Date  ( cont ' ) 

BLI(96) 

September 

BL  1(97) 

October 

BL  1(98) 

November 

BL  1(99) 

December 
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8 • 5  Microelectronic  Design  and  Development 


I 


I 


SDI  (00)  Circuit/Device  Theory 
SDI(23)  Physical  Phenomena 


SDI (24) 

Carrier  Diffusion 

SDI  (25) 

Carrier  Generation 

SDI( 26) 

Carrier  Injection 

SDI (27) 

Carrier  Recombination 

SDI ( 28) 

Carrier  Saturation 

SDI (29) 

Depletion 

SDI ( 30) 

Electrical  Conduction 

SDI (31) 

Electrical  Noise  Generation 

SDI (32) 

Electron  Spin 

SDI  (33) 

Enhancement 

SDK  34) 

Faults  and  Dislocations 

SDI ( 35) 

Ferroelectricity 

SDI ( 36) 

Field  Effect 

SDI ( 37) 

Hall  Effect 

SDI ( 38) 

Impurity  Diffusion 

SDI  ( 39) 

Inversion  and  Channeling 

SDI ( 40) 

Ion  Migration 

SDI  (41) 

Magnetism 

SDI  (42) 

Mechanical  Propagation 

SDI  (43) 

Negative  Resistance/Gunn  Effect 

SDI ( 44) 

Photoconductivity 
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Physical  Phenomena  (cont!) 

SDI( 45)  Pinch  Off 

SDI(46)  Radiation  Emission/Electroluminesence 
SDI(47)  Resonance 
SDI(48)  Reverse  Breakdown 
SDi(49)  Superconductivity 
SDI(50)  Thermal  Conduction 
SDI(51)  Thermoelectric  Effects 
SDI ( 07)  Physical  Parameters 

SDI (08)  Carrier  Concentration 
SDI (09)  Carrier  Lifetime 
SDI (10)  Carrier  Mobility 
SDi (11)  Carrier  Velocity 
SDI (12)  Contact  Potential 
SDI (13)  Diffusion  Coefficient 
SDI v 14)  Diffusion  Length 
SDI (15)  Energy  Gap 
SDI (16)  Energy  Level 
SDI (17)  Fermi  Level 
SDI ( 18)  Heat  Capacity 
SDI (19)  Storage  Time 


Circuit/Device  Theory  ( cont ' ) 

Physical  Parameters  (cont') 

SDI( 20)  Thermal  Conductivity 
SDI(21)  Thermal  Diffusivity 
SDI(22)  Work  Function 
SDI(01)  Chemical  Phenomena 

SDI(02)  Compound  Formation 
SDK  03)  Decomposition 
Etching  WI(20) 
Oxidation  WI(13) 

SDI( 06)  Polymerization 
SDl( 53)  Metallurgical  Phenomena 
Alloying  wl(10) 
Crystal  Growth  WI(02) 
SDK  54)  Fatigue 
SDI(55)  Shear  Modules 
SDI(56)  Work  Hardening 
SDI(57)  Young's  Modules 


SDI(52)  Mathematical  Modeling 


SDI  (60)  Circuit/Device  Implementation 
SDI(61)  Breadboarding 


SDK  62)  Circuit  Layout 
SDI (63)  Computer  Aids 
SDI (54)  Layout 

SDI (65)  LSI  Interconnection  Design 
SDI (66)  Mask  Design 
SDI (67)  Device  Geometry 

Mask  Design  SDI(66) 

SDI (69)  Modification 
SDI (70)  Testing 

Electrical  characterization  PI  (05) 
SDI  (71)  Functional/Circuit  Design  and  Optimization 


SDI (72) 

Computer  Analysis 

SDI  (73) 

Design  Considerations 

SDI ( 74) 

Functional  Synthesis 

SDI (75) 

Test  Pattern 

SDI (76) 

Tolerances 

SDI (77) 

Trade-Offs 
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8.6  Failure  Analysis  Studies 


PI  (01)  Failure  Analysis  Techniques 
PI (02)  Chemical.  Analysis 

PI (03)  Conventional  Microscopic  Examination 

Pl(04)  Dissection  and  Sectioning 

PI(05)  Electrical  Characterization 

PI (06)  Electron  Microprobe 

PI(07;  Electron  Microscopic  Examination 

PI(08)  Holographic  Examination  (use  of  Holograms) 

PI(09)  IR  Thermal  Mapping 
PI(10)  Non-Destructive  Evaluation 
PI(ll)  Photochromic  Paints 
PI(12)  Photoresponse  Mapping 
PI(13)  Spectrographic  Analysis 

PI(14)  Sub-Optical  Electromagnetic  Energization  (NON-IR) 
PI(15)  Ultrasonic  Inspection 
PI(16)  Visual  Inspection 
FI(17)  X-Ray  Evaluation 


PI  (18)  Failure  Environment 

Pl(19)  Application  Tests,  inplant 
PI(20)  Application  Tests.  Onsite 
PI(21)  Assembly /Installation 
PI( 22)  Field  Use 
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Failure  Environment  ( cont 1 ) 

PI(23)  Laboratory  Environmental  Test 
PI(24)  Laboratory  Life  Test 
PI(25)  Post  Production  Screen/Burn-in 
PI(26)  Product  Inspection 

PI  ( 27 )  Failure  Modes 

PI(28)  Functional  Degradation 

PI(29)  Inspection  Specification  Deviation 

PI(  30)  Open  Circuit 

Pl(31)  Package  Failure 

PI{32)  Short  Circuit 

PI  (33)  Failure  Stress  Domain 

Pl(34)  Acceleration.  Constant 

?l(35)  Liquid  Immersion 

PI(35)  Mechanical  Shock 

PI( 37)  Moisture  or  Humidity 

Pl(38)  Noise.  Acoustical 

PI(39)  Pressure  -  Gas 

PI? 40}  Radiation.  Electromagnetic 

Pl(41)  Radiation  Exposure  (Particle) 
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Failure  Stress  Domain  ( cont ' ) 

PI(42)  Salt  Atmosphere/Spray 
PI{43)  Sand  and  Dust 
PI(44)  Temperature  >102.5°C 
Pl(45)  Temperature  <-42.5°C 
P  l(  46)  Thermal  Shock 
PI(47)  Vacuum 
P  I(  48)  Vibration 

PI  (49)  Causes  of  Failure 

PI( 50)  Inherent  Material  Flaws 
PI( 51)  Misapplication 

PI(52)  Device  Mishandling 
Pl(53)  Erroneous  Lead  Positioning 
Pl(54)  Overstressed  Devices 
Pl(55)  Poor  Design 

Circuit  Layout  SDI(62) 
Device  Geometry  SDI(67) 
PI(56)  Process  Design 
Pl(57)  Process  Equipment  Design 
Pl( 60)  Process  Errors 


44 


]\*nrv 


i 


Causes  of  Failures  ( cont 1 ) 

PI(61)  Workmanship  Defects 


PI(  62) 

Excessive  Lead  Length 

PI( 63) 

Improper  Component  Alignment 

PI(64) 

Improper  Mask  Alignment 

PI(6b) 

Improper  Package  Marking 

PI( 66) 

Improper  Wire  Bonding 

PI( 67) 

Loose  Material  in  Package 

PI ( 68) 

Scratches 

PI (69) 

Workmanship  Defects  NOC 

PI  (70)  Physical  Defects 


Pl(71) 

Broken  Lead 

Pl( 72) 

Contamination 

PI(  73) 

Cracked  Die 

PI ( 74) 

Cracked  Package 

PI  ( 75) 

Crystal  Defects 

PI( 76) 

Defective  Bond 

PI (77) 

Diffusion  Defects 

PI ( 78) 

Epitaxy  Defects 

PI( 79) 

Film  Thickness  Defect 

PI  (80) 

Foreign  Material 

PI(81) 

Improper  Etch 
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PI(82)  Mask  Misalignment 

PI(83)  Metallization  Discontinuity 

PI (84)  Oxidation  Defect 

PI(85)  Pin  Holes  in  Metallization 

PI(86)  Pin  Holes  in  Oxide 

PI(87)  Poor  Metallization  Adhesion 

PI(88)  Seal  Leak 

SDI  (78)  Failure  Phenomena 

SDI  (79)  Carrier  Generation  Through  Radiation 
Compound  Formation  SDI(02) 

SDI  (81)  Crystal  Degradation  by  Radiation 
SDI  (82)  Disappearance  of  Metallization 
SDI  (83)  Electrolytic  Corrosion 

Inversion  and  Channeling  SDI (39) 

Ion  Migration  SDI(40) 

SDI  (86)  Lead  Fatigue 

SDI  (87)  Metallurgical  Diffusion 

SDI  (88)  Plague  Formation 

SDI  (89)  PNPN  Latch-Up 

SDI  (90)  Secondary  Breakdown 


ORI  (89)  Corrective  Measures 


ORI(90) 

Final  Inspection 

0RI(91) 

Inprocess  Inspection  Procedures 

ORI (92) 

Materials  Control 

ORI  (9  3) 

Post -Product ion  Screens 

ORI  (94) 

Process  Control 

CRI(95) 

Process  Equipment  Improvement 

ORT (96) 

Process  Improvement 

ORI (9 7) 

Procurement  Specification 

ORI  (9  8) 

Quality  Assurance  Measures 

ORI (99) 

Redesign 

SDI  (85)  Failure  Analysis  Facilities 
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8.7  MKQQj  Fabrication  Techniques  and  Equipment 


WI(01) 

Material  Preparation 

WI  (02) 

Crystal  Growth 

WI  (03) 

Purification  and 

WI  (04) 

Wafer  Preparation 

WI  (05) 

Wafer  Cutting 

WI  (06) 

Wafer  Etching 

WI (07) 

Wafer  Lapping 

WI (08) 

Wafer  Polishing 

WI  (09) 

Junction  Formation 

WI(IO) 

Alloying 

WI(ll) 

Diffusion 

WI (12) 

Epitaxy 

WI  (13) 

Oxidation 

WI  (14) 

Photol  ithoar  ap'nv 

wi (15) 

Developing 

WI  (16) 

Exposure 

WI ( 17) 

Masking 

WI (18) 

Photoresi st 

WI (19) 

Washing 

1 


* 


WI  ( 20)  Etching 


WI(21)  Surface  Passivation 

V 

* 

-  WI{22)  Deposition 

WI(23)  Thick  Film 

WI(24}  Metal  Screen 
WI{25)  Silk  Screen 
WI(26)  Thin  Film 

WI(27)  Sputtering 
WI(28)  Vacuum  Deposition 
WI ( 29 )  Vapor  Plating 

WI(30)  Assembly 

WI (31)  Breaking  (Dicing*) 

WI(32)  Die  Bonding 

WI(33)  Eutectic  Braze 

Glass  Frit:  3K  II  {59) 
Solder  GUI  (96) 

WI(36)  Die  Bonding  NOC 


■eu, 

i? 

* 

i. 


k 

“  •* 
*_ 


Assembly  ( cont ' ) 

Wi(37)  Lead/Terminal  Bonding  (Wire  Bonding*) 
WI(38)  Thermo  Compression  Bonding 
Ball  TC  Bond  GNI(93) 

Stitch  TC  Bond  GNI(97) 

Wedge  TC  Bond  GNI(99) 

Ultrasonic  Bond  GNI(98) 

WI(35)  Scribing 
Wl(34)  Washing 


WI  (39)  Encapsulation/Packaqe  Sealing 
Glass-to-Glass  Seal  BXI(91) 
Glass-to-Metal  Seal  BKI(92) 


Molded  BKI(93) 
Seam  Weld  BKI(94) 


WI  30/  Lead  Attachment  Processes  and  Equipment  (External  Leads) 
WI(51)  Cold  Welding 

Resistance  Weld  GNI{95) 

Soldered  GNI(89) 

WI ( 52)  Lead  Attachment  Processes  and  Equipment  NOC 
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WI  (55)  Process  Control  Techniques 
WI(56)  Beveling 

WI(57)  Deposition  Rate  Monitoring 
WI(58)  Probing 
WI(59)  Residual  Gas  Analysis 
Wi(60)  Use  of  Test  Patterns 

WI  (53)  Process  Effectiveness 
Wl ( 54)  Yield 

wi  (61)  MOS  Processes  NOC 


8,8 

Specifications  (Content  Descriptors) 

WI 

(75) 

Data  System  Specifications 

WI 

(76) 

Equipment  System  Level  Specifications 

WI 

(77) 

Material  Control  (RAW)  Specifications 

WI 

(78) 

Packaqinq  and  Delivery  Specifications 

WI 

(79) 

Process  Control  Specifications 

WI 

(80) 

Quality  Assurance  Specifications 

WI (81)  Government  Agency  QA  Specifications 
WI(82)  Quality  Control  Manuals 

WI(83)  Reliability  and  Environmental  Test  Methods 

WI  (84)  User  Proprietary  Screening  and  Burn-In 
Specifications 

WI(85)  Vendor  QA  Plans  and  Specifications 
(Performance  Spec) 

WI{86'  Vendor  Screening  and  Burn-In  Specifications 


8 . 9  ORI  (00)  Reliability  Technology 


ORI  (01)  General  Methodolocry 


ORI  (02)  Prediction  and  Modeling 


(03)  Test 

Techniques  and  Procedures 

ORI (04) 

Accelerated  Testing 

ORI (05) 

Agree  Test 

or:' (06) 

Atmospheric  Stress  Testing 

ORI (07) 

Burn-In  Procedures 

ORI (08) 

Mechanical  Stress  Testing 

ORI (09) 

Operating  Tests 

ORI ( 10) 

Radiation  Environments 

ORI  (11) 

Screening  Procedures 

ORI  ( 12) 

Step  Stress  Testing 

ORI  (13) 

Thermal  Stress  Testing 

ORI (14) 

Test  Techniques  and  Procedures  NOC 

(15)  Statistical  Tools 

ORI (16) 

Acceleration  Factors 

ORI ( 17) 

Attributes  Data  Analysis 

ORI ( 18) 

Design  of  Experiments 

ORI (19) 

Exponential  Distribution 

ORI  (  20) 

Machine  Processing 

oiu:  (21) 

Variables  Data  Analysis 

ORI  (  22) 

Weibull  Analysis 

Vi 


ORI  (23)  Data  Collection  and  Reduction 
ORI( 24)  Automated  Systems 
ORl( 25)  Data  Merging 
ORI (26)  Manual  Systems 

ORI  ( 27 )  Facilities 

ORI (28)  Inspection 

ORI(29)  Performance  Measurement 

ORI( 30)  Reliability  and  Environmental  Test 
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8.10  Y(OO)  Part  Level  Data 


Test  Type* 

Developmental  (Experimental*)  BKI(96) 
YI(02)  Performance 

YI(03)  Quality  Assurance  (Device  Test  Oriented) 
Y'l(04)  Burn-In  Test 
Yi(05)  Lot  Acceptance 
YI(06)  Product  Line  Audit 
YI(07)  Qualification  (Procurement) 

Reliability  Demonstration  ORI(71) 

Y I( 09 )  Screening  (Processing  Control*) 
Yi(lO)  Special  Reliability  Study 


Specification  Reference* 

YI(ll) 

MIL-M-23700 

YI(  12) 

MIL-S-19500 

YI(  13) 

MIL-STD-202 

Yl(  14) 

MIL-STD-750 

YI(  15) 

NASA 

YI(16) 

RADC  Spec.  #2867 

Y  I(  17) 

User  Procurement 

Y  I(  18) 

Vendor 

YI(  19) 

Special  Military 

I 


YI  (26)  Operational  Static  Life  Test 


YI( 

27) 

<-82 

.  5°C 

YI  { 

28) 

-82. 

5°C 

to 

A 

1 

to 

• 

5°C 

Yl( 29) 

-42. 

5°C 

to 

<21°C 

YI  ( 

30) 

21°C 

to 

<31°C 

YI  ( 

31) 

31°C 

to 

<102. 5°C 

• 

YI( 

32) 

102 

5°C 

to 

<152. 

5°C 

YI( 

33) 

152. 

5°C 

to 

<202. 

5°C 

YI( 

34) 

202. 

5°C 

to 

<302. 

5°C 

YI( 

35) 

>302 

.  5°C 

Operational  Static  Test  Supply  Voltage 
YI( 36)  <95%  Rated 

YI(  37)  95%  to  <105%  Rated 

YI( 38)  105%  to  <155%  Rated 

YI(  39)  >155%  Rated 

Operational  Static  Test  Load  Power 
YI(  40)  <95%  Rated 

Y  I(  41)  95%  to  <105%  Rated 

Y  I(  42)  105%  to  <155%  Rated 

YI(43)  >155%  Rated 
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Storage  Life 

Test  Temperature 

YI( 44) 

<21°C 

YI(  45) 

21°C  to  <102. 5°C 

YI(  46) 

102. 5CC  to  <152. 5°C 

YI( 47) 

152. 5°C  to  <202. 5°C 

YI(  48) 

202. 5°C  to  <302. 5°C 

Y 1  (  49 ) 

>302. 5°C 

YI  (50)  Intermittent  Life  Test 


Intermittent  Stress  Domain* 

YI(  51)  Current 
YI(52)  Power 
YI(53)  Temperature 
YI(  54)  Voltage 

YI(55)  Combination  with  Environment  Stresses 

Intermittent  Life  Test  Temperature 
YI{ 56)  <-82 . 5°C 

YI( 57)  -82 .  5°C  to  <-42.5°C 

YI( 58)  - 42 . 5°C  to  <21°C 

YI( 59)  21°C  to  < 31°C 

YI( 60)  31°C  to  <102. 5°C 
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Intermittent  Life  Test  Temperature  ( cent ' ) 
YI(61)  102 . 5°C  to  <152. 5°C 

YI(62)  152. 5°C  to  <202. 5°C 

YI(63)  202. 5°C  to  <302. 5°C 

Yl( 64)  >302. 5°C 

Intermittent  Life  Test  Supply  Voltage 
YI(  65)  <95%  Rated 

Yl(66)  95%  to  <105%  Rated 

YI{67)  105%  to  <155%  Rated 

YI ( 68)  >155%  Rated 

Intermittent  Life  Test  Load  Power 
YI(69)  <95%  Rated 

YI(70)  95%  to  <105%  Rated 

YI(71)  105%  to  <155%  Rated 

YI(72)  >155%  Rated 

YI  (73)  Step  Stress  Test 

Step  Stress  Test  Domain* 

YI(74)  Atmospheric  Environments 

YI(  75)  Current 

Yl(76)  High  Temperature 


% 

Step  Stress 

Test  Domain*  (cont!) 

1 

% 

YX(  77) 

Mechanical  Environments 

% 

YI(  78) 

Power 

fcr  * 

£ 

€ 

YI( 79) 

Thermal  Environments 

& 

YI(  80) 

Voltage 

r 

} 

YI( 81) 

Combination 

Step  Stress  Test  Maximum  Temperature 


YI(82) 

<21°C 

t 

Yl(83) 

21°C  to  <102. 5°C 

i 

YI  ( 84) 

102. 5°C  to  <202. 5°C 

* 

YI( 85) 

202. 5°C  to  <302. 5°C 

< 

YI ( 86) 

>302 . 5®C 

YI  (87)  Accelerated  Life  Test 


Accelerated  Life  Test  Domain* 


YI ( 88) 

Atmospheric  Environment 

YI  ( 89) 

Current 

YI  (90) 

High  Temperature 

YI  (91) 

Mechanical  Environments 

YI  (92) 

Power 

YI  (93) 

Thermal  Environments 

YI (94) 

Voltage 

YI  (95) 

Combination 
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GYI(OO) 

<21°C 

GYI(OI) 

21°C  to 

<102. 5°C 

GYI(02) 

102. 5°C 

to  <202. 5°C 

GYI  ( 03) 

202. 5°C 

to  <302. 5°C 

GYI(04) 

>302. 5°C 

% 

GYI  (05)  Operational 

Dynamic  Life  Test 

Operational 

Dynamic  Test  Maximum  Temperature 

GYI(06) 

<-82 . 5°C 

GYI(07) 

-82.5°C 

to  <-42.5°C 

GYI(08) 

-42 . 5°C 

to  <21°C 

GYI{09) 

21°C  to 

<31°C 

GYI  (10) 

31°C  to 

<102. 5°C 

GYI(ll) 

102. 5°C 

to  <152. 5°C 

GYI( 12) 

152. 5°C 

to  <202. 5°C 

GYI(  13) 

202. 5°C 

to  <302. 5°C 

GYI( 14) 

>302. 5°C 

Operational  Dynamic  Maximum  Supply  Voltaoe 

GYI  (15)  <95%  Rated 

GYI( 16)  95%  to  <105%  Rated 

GYI( 17)  105%  to  <155%  Rated 

GYI( 18)  >155%  Rated 
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Operational  Dynamic  Maximum  Load  Power 
GYI ( 19)  <95%  Rated 

GYI( 20)  95%  to  <105%  Rated 

GYI (21)  105%  to  <155%  Rated 


GYI (22)  >155%  Rated 


Agree  Test 


OR  I(  05) 


GYI  (24)  Environmental  Condition 
GYI(25)  Acoustic  Noise 

gyi(26)  Constant  Acceleration  (Centrifuge*) 

GYl( 27)  Electromagnetic  and  Particle  Radiation 

GYl(  28)  Humidity 

GYI(29)  Immersion 

GYI( 30)  Low  Barometric  Pressure 

GYI( 31)  Mechanical  Shock 

GY 1(32)  Moisture  Resistance 

GY l(  33)  P.F  Interference 

Salt  Atmosphere/Spray  Pl(42) 

GYl(36)  Soldering  Heat 

GYI(37)  Temperature  Cycling 

G¥I(38)  Terminal  Strength  (Lead  Pull) 

Thermal  Shock  P  l{  46) 
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Environmental  Condition  ( cont ' ) 

GYI( 40)  Vibration,  Fatigue 

GYI( 41)  Vibration,  Random 

GYl( 42)  Vibration,  Variable  Frequency 

GY1  (43)  Test  Results 

Acceleration  Factors  OR  1(16) 
GYI(45)  Attributes,  Summary 
GYI(46)  Failure  Analysis  Results 
GYI( 47)  Performance  Curves 
GYI ( 48)  Raw  Variables  Data 
GYI (49)  Reliability  Attributes  Summary 
GYI ( 50)  Variables  Analysis  Summaries 
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8.11  Applications 

ORI  (35)  Application  Environment 
ORI  (36)  Aircraft  Environment 


i 

ORI( 37) 

Airborne  Manned 

i 

ORl( 38) 

Airborne  Unmanned 

« 

OR  I ( 35 ) 

Ground  Checkout 

OR  1(40)  Ground  Environment 

ORI( 41) 

Ground  Fixed 

ORl(  42) 

Ground  Laboratory 

ORt(  43) 

Ground  Mobile 

. 

OR i ( 44) 

Ground  Portable 

OR  1(45)  Missile  Environment 

ORI (46) 

Ground  Checkout 

ORl( 47) 

Launch  and  Flight 

ORI(48)  Shipboard  Environment 

OR I ( 49 ) 

Shipboard  Submarine 

ORI(  50) 

Shipboard  Surface 

ORI(51)  Spacecraft  Environment 

ORI(  52) 

Ground  Checkout 

ORI(  53) 

Satellite  Launch 

ORI(  54) 

Satellite  Orbit  (Flight) 

OR  1(55)  Unspecified  Environment 


awrcwssr.i 


Equipment  Class* 

OR  I(  56) 

Combination  and  NOC 

OR  1(57) 

Communications 

ORI(53) 

Computation  (Digital  Processers) 

ORI( 59) 

Control 

ORI ( 60) 

Instrumentation  and  Display 

ORI(61) 

Navigation 

ORI(62) 

Power  (Power  Supplies) 

OR  1(63) 

Radar 

OR  1(64) 

Signal  Processing  (Buffers,  Convertors,  Amplifiers) 

OR  1(65) 

Unspecified  Equipment  Class 

Application 

Status* 

Developmental  BKI(96) 

OR  1(67) 

Factory  Checkout 

OR  I(  68) 

Field  Operations 

OR  l(  69) 

Field  Testing  (e.g.  Category  II  and  III) 

OR  1(70) 

Fioduction  Test  and  Inspection 

OR  1(71) 

Reliability  Demonstration 
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ORI  (72)  Reliability  Data 


OR  1(73) 

Application  Stress  and  Parts  Counts 

ORI(74) 

Failure  Modes 

ORI(75) 

Failure  Rate  Statistics 

ORI(  76) 

Malfunction  Reports 

OR  1(77) 

Test  Reports 

OR  1(78) 

Reliability  Data  NOC 

(79)  Application  Desian  Techniques  and  Considerations 

ORI (80) 

Case  Study 

ORI (81) 

Comparison  with  Discrete 

ORI (82) 

Economic  Factors 

0RI(83) 

Environmental 

ORI (84) 

Equipment  Application 

ORI  (85) 

Packaging 

ORI( 86) 

System  Application 

ORI  (87)  Vendor  Application  Notes 
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(Do  not  set  up  Termatrex  cards  in  this  group  until  information 
is  available) 


Value  Engineering 


Systems  Effectiveness 


Availability 


Information  Systems 


Economics 


Maintainability 


9.0  ALPHABETICAL  TERM  LIST 

The  alphabetical  term  list  includes  all  the  concept  terms 
of  the  structured  term  list.  Asterisk  (*)  terms  are  not  repre¬ 
sented  on  Termatrex  cards.  The  Termatrex  code  is  given  for  all 
terms  represented  by  Termatrex  cards.  The  major  categories  into 
which  these  terms  are  organized  will  be  represented  as  follows: 


8.1 

Generic  Class  Descriptors 

8.2 

Manufacturer  Descriptors 

8.3 

Item  Descriptors 

8.4 

Document  Descriptors 

8.5 

Microelectronic  Design 

and  Development 

8.6 

Failure  Analysis  Studies 

8.7 

Fabrication  Techniques 

and  Equipment 

8.8 

Specifications 

8.9 

Reliability  Technology 

8.10 

Part  Level  Data 

8.11 

Applications 

8.12 

Other 

Category  numbers  listed  above  refer  to  Section  8.0. 

P.O.  Terms  =  post  on  -  requires  that  these  terms  be  con¬ 
sidered  for  indexing  wherever  applicable?  for  example,  an 
accelerated  life  test  -  maximum  temperature  of  <21°C  should  be 
indexed  and  coded  as 

Accelerated  Life  Test-Maximum  Temperature 
<21°C  GYI  (00) 

Accelerated  Life  Test  YI  (87)  P.O. 

Part  Level  Data  YI  (00)  [p.O.^ 

"See"  terms  such  as  Accelerated  Life  Test  Domain*  are  not  repre¬ 
sented  by  Termatrex  cards.  However,  the  concepts  they  encompass 
are  represented  by  Termatrex  cards.  It  is  necessary  to  review 
each  of  the  terms  listed  following  "see"  to  determine  how  the 
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*  *4. 


i 


i 

t 


i 

i 


i 
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concept  is  handled  in  the  system.  For  example,  Accelerated  Life 
Test  Domain* 

See:  Atmospheric  Environments  -  Accelerated  Life 

Test  Domain  YI  (88) 

Current  -  Accelerated  Life  Test  Domain  YI  (89) 

High  Temperature  -  Accelerated  Life  Test 
Domain  YI  (90) 

Mechanical  Environments  -  Accelerated  Life  Test 
Domain  YI  (91) 

Power  -  Accelerated  Life  Test  Domain  YI  (92) 

Thermal  Environments  -  Accelerated  Life  Test 
Domain  YI  (93) 

Voltage  -  Accelerated  Life  Test  Domain  YI  (94) 

Combination  -  Accelerated  Life  Test  Domain  YI  (95; 

"See"  terms  also  covers  common  synonyms  and  near- synonyms  identi¬ 
fied  in  the  alphabetical  listing.  Actual  concept  terms  used  for 
this  system  are  identified;  for  example.  Active  Substrate  IC* 
see  Composite  IC,  NOC  RDI  (00). 

Includes:  Application  Environment  is  represented  by  a  Termatrex 
card.  Concepts  covered  by  this  are  listed  as  includes:  -  -  -  To 
locate  additional  concept  breakdowns  it  is  necessary  to  locate 
these  terms  in  the  listing  Application  Environment  ORI  (35) 

Includes: 

- — - »  Aircraft  Environment  ORI  (36) 

Ground  Environment  ORI  (40) 

Missile  Environment  ORI  (45) 


■»  Aircraft  Environment  ORI  (36) 
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Includes: 


Airborne  Manned  ORI  (37) 

Airborne  Unmanned  ORI  (38) 

Ground  Checkout  ORI  (39) 

Considered  under:  indicates  higher  concept  to  which  the  concept 
is  related;  i.e.,  Aircraft  Environment  ORI  (36)  considered  under 
Applications  BLI  (60) . 

Digit  Coding:  Digit  coding  has  been  used  to  conserve  the  number 
of  cards  used  by  the  system.  Digit  coding  has  been  used  for 
Manufacturer's  Names.  Part  Numbers,  Report  Dates,  Device  Manu¬ 
facturers  and  Device  Users.  Explanation  of  the  use  of  this 
coding  is  to  be  found  in  Section  2.4.2.  An  example  of  the  use 
of  this  coding  follows:  AC  Electronics  -  code  #01:  Termatrex 
cards  SD  I  (58),  SD  I  (91). 
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Alphabetical  Term  List 


Accelerated  Life  Teat 


Accelerated  Life  Test 
Domain* 


Accelerated  Life  Test 
Maximum  Temperature 


Y  1(87)  tia  P.O.  Part  Level  Data  Y  ’(00) 
Includes: 

Accelerated  Life  Test  Domain* 

Accelerated  Life  Test  Maximum 
Temperature 

Y>'0  P.O.  Accelerated  Life  Test  Y  1(87) 
P.O.  Part  Level  Data  Y  1(00) 

See: 

Atmospheric  Environments  Y  1(88) 
Current  {  1(89) 

High  Temperature  Y  1(90) 
Mechanical  Environments  Y  1(91) 
Power  Y  1(92) 

Thermal  Environments  Y  1(93) 
Voltage  Y  1(94) 

Combination  Y  1(95) 

/./a  P.O.  Accelerated  Life  Test  Y  1(87) 


P.O.  Part  Level  1 

Data  Y  1(00) 

GY  1(00) 

<  21°C 

GY  1(01) 

21°C  to 

102 . 5°C 

GY  1(02) 

102. S°C 

to  202 . 5°C 

GY  1(03) 

202 . 5° C 

to  <  302 . 5°C 

GY  1(04) 

^302. 5° C 

‘Concept  not  represented  by  a  Termatrex  Card, 


Accelerated  Test-  OR  1(04) 
1  ng 


*■1 


Acceleration,  Con-  P  1(34)  f. 

stant 


Acceleration  Fac-  OR  1(16)  a)  f./C 
tors 


b)  7.7 


A.C.  Electronics  SDI(58)  ## 

(015  SD  1(91) 


Acoustic  iloise  GY  1(25)  f.it 


Acoustical  Trans-  GN  1(49)  g,  ) 

ducer 


Active  Substrate 

!  C* 


Act  > vi ty  Moni¬ 
tored  Ly  Source- 
Sponsor  Repre¬ 
sentative 

BL  1(43) 

Act i vi ty  Wi t- 
sed  and  Re¬ 
port  Counter- 
. ■ gned  by 
o  >ut re-Snonsor 
•■oent 

BL  1(44) 

y-r 

.A/  i>  Convr  rt  er 

BK  1(50) 

A  tiers 

BK  1(51) 
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P.O.  Test  Techniques  and  Procedures 
OR  1(03) 

P.0.  Reliability  Technology  OR  1(00) 
P.O.  Failure  Stress  Domain  P  1(33) 
P.O.  Failure  Analysis  Studies  P  1(00) 
P.O.  Test  Results  GY  I(4j) 

P.O.  Part  Level  Data  Y  1(00) 

P.O.  Statistical  Tools  OR  1(15) 

P.O.  Reliability  Technology  OR  1(00) 
•>r  neither 

P.O.  Device  User  BL  1(26) 

Considered  under  Report  Source* 

P.o.  Environmental  Condition  GY  1(24) 

P.O.  Part  Level  Data  Y  1(00) 

P.O.  Special  Active  Devices  tioc 
GN  1(48) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptor* 

See  Composite  IC,  N0C 
Considered  under  Data  Validation* 

Considered  under  Data  Validation* 


P.O.  Circuit  Functions  BK  1(49} 
P.O.  Circuit  Functions  BK  1(49) 


JSK  •  -  <*■  .-»»»  s~ 


Agree  Test 


Air 


Airborne  Manned 


Airborne  Unmanned 


Aircraft  Environ¬ 
ment 


Air  Dielectric 
Air  Force 

Air  Force 


OR  1(05) 


e)  r./c  P.0.  Part  Level  Data  Y  1(00) 

b)  T.9  P.0.  Test  Techniques  and  Procedures 

OR  1(03) 


BK  11(09) 


OR  1(37) 


CR  1(38) 


OR  1(36) 


BL  1(20) 


BL  1(31) 


P.O.  Reliability  Technology  OR  1(00) 

P«0.  Dielectrics  and  Insulating 
Materials  BK  11(08) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

7.  it  P.O.  Aircraft  Environment  OR  1(36) 

P.O.  Application  Environment  OR  1(35) 
Considered  under  Applications 
f’. //  P.O.  Aircraft  Environment  OR  1(36) 

P.O.  Application  Environment  OR  1(35) 
Considered  under  Applications 
T.  if  P.O.  Application  Environment  OR  1(35) 
Considered  under  Applications 
Includes : 

Airborne  Manned  OR  1(37) 

Airborne  Unmanned  OR  1(38) 

Ground  Checkout  OR  I ( 39) 

See  Dielectric,  Air 

y.  4-  P.O.  Military  and  Space  BL  1(19) 

Considered  under  Report  Source* 

f.if.  P.O.  Military  and  Space  BL  1(30) 

Considered  under  Sponsoring  Orgamza- 
ti  on* 
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Alloy  Junction 


A !  loying 


GN  1(53) 


W  1(10) 


^  Considered  under  Circuit  Component 
Regi ons* 

Considered  under  MEL  Device  Element 
Descriptor* 

a)  ^ 5  P.O.  Metallurgical  Phenomena  SD  T(5l) 
P.O.  Circuit/Device  Theory  SD  1(00) 
IfY  P.O.  Junction  Formation  W  1(09) 


b) 


P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 


Alumi na 


BK  11(47)  a)  Y.  ?  P.O.  Dielectrics  and  Insulating 

Materials  BK  11(08) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

b)  Y-.i  P.t>.  Substrate  Materials  BK  11(46) 

Considered  under  Non-Functiona 1 
Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 


Aluminum 


Hk  11(19) 


A 1  ummuin 


BK  11(01) 


Alumi  n>un 


BK  11(28) 


J  P.O.  Dopant  Materials  BK  n(18) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
BK  11(26' 

P.O.  Aluminum  (All)  GY  1(80) 

Y.  *  P.O.  Circuit  Metallization  Materials 
BK  11(00) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

P.O.  Aluminum  (All)  GY  1(80) 

Y  3  P.O.  Wire  Materials  BK  11(27) 

Considered  under  Functional  Element-.' 
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Aluminum  (cont'd) 


P.O.  Device  Element  Material 
Bk  11(26) 


P.0.  Aluminum  (All)  GY  1(80) 


Aluminum 

BK  11(65) 

X.  3 

P.O.  Package  Terminal  Material 

BK  11(64) 

Considered  under  Non- Functional 
Elements* 

F.O.  Device  Element  Materials 

BK  11(26) 

P.O.  Aluminum  (All)  GY  1(80) 

Aluminum  (All) 

GY  1(80) 

J.  5 

Unqualified  terms 

A1  umir.um-to- 
Aluminum,  Direct 

RD  1(27) 

*'t 

P.O.  Interconnection  System  RD  1(26) 

A1 ununum-to- 
Alummum,  wire 
bond 

RD  1(28) 

1.1 

P.O.  Interconnection  System  RD  1(26) 

Amelco  Semicon¬ 
ductor  (01) 

RD  1(83) 
RD  1(65) 

a) 

b) 

*'  + 

Considered  under  Manufacturer 

P.O.  Device  Manufc  'turer  BL  1(25) 

Considered  under  Report  Source* 

Amperex  Elec¬ 
tronic  Corp. 

(02) 

RD  1(83) 
RD  1(66) 

a) 

b) 

1  + 

Considered  under  Manufacturer 

P.O.  Device  Manufacturer  BK  1(25) 

Considered  under  Report  Source* 

Ampl i f ler* 

See  Audio  or  Differential,  or  RF-IF 
or  Video,  or  IF,  or  RF,  or  Opera¬ 
tional  or  Power  or  Servo  Amplifier 

Analog* 

See  Linear 

vNL'  Gate  (AND/:>R 
Gate*) 

BK  1(52) 

1.3 

P.O.  Circuit  Functions  BK  1(49) 

AND/OR  Gate* 

See  AND  Gate 

Anode 

GN  1(54) 

1-3 

Considered  under  Circuit  Component 
Regions* 

Considered  under  MEL  Device  Element 
Descriptor* 


N.  • 


Antimony  BK  11(20) 


Application  Bl.  1(60) 

(See  also 
Appl  icat.  ions) 

Application,  Design  OR  1(79) 
Techniques  and 
Considerations 


Application  Environ-  OR  1(15) 
ment 


Appl ications 


t-  3  p.o.  Dopant  Materials  BK  11(18) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Motet lal— 

BK  11(26) 

Tf .  4-  P.O.  Survey  and  Review  BL  1(59) 

Considered  under  Report  Type* 
f  il  Considered  under  applications 
Includes: 

Case  Study  OR  1(80) 

Comparison  with  Discrete  OR  1(81) 
Economic  Factors  OR  1(82) 
Environmental  OR  1(83) 

Equipment  Application  OR  1(84) 
Packaging  OR  1(85) 

System  Application  OR  1(86) 

7”.  //  Considered  under  Applications 
Includes: 

Aircraft  Environment  OR  1(36) 
Ground  Environment  OR  1(40) 
Missile  Environment  OS  1(45) 
Shipboard  Environment  OR  1(48) 
Spacecraft  Environment  OR  1(51) 
Unspecified  Environment  OR  1(55) 
"i'll  Includes: 

Application  Design  Techniques  and 
Considerations  OR  1(79) 

Application  Environment  OR  1(35) 

Application  Status* 
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Applications  (cont'd) 


Application  Status*  X-  // 


Application  Stress 
and  Parts  Count 

OR  1(73) 

*// 

Application  Tests, 
Inplant 

P  1(19) 

Application  Tests. 
Onsite 

P  1(20) 

*,<f 

Arithmetic  Functional 
Urn  t 

RD  1(435 

Z.l 

Army 

BL  1(21) 

y.  3 

Army 

BL  1(32) 

*.+ 

Arsenic 

BK  IH21) 

r.s 

Assembly 

W  1(30) 

r.7 

Equipment  Class* 

Reliability  Data  OR  1(72) 

Vendor  Application  Notes  OR  1(87) 
Considered  under  Applications 
See: 

Developmental  8K  1(96) 

Factory  Checkout  OR  I (67) 

Field  Operations  OR  1(68) 

Field  Testing  (e.g.  Category  II  U 
II I)  OR  1(69) 

Production  Tost  and  Inspection 
OR  1(70) 

Reliability  Demonstration  OR  1(71) 
P.O.  Reliability  Data  OR  1(72) 
Considered  under  Applications 
P.O.  Failure  Environment  P  1(18) 

P.O.  Failure  Analysis  Studies  P  I(D0> 
P.O.  Failure  Envi ronment  P  1(18) 

P.O.  Failure  Analysis  Studies  P  1(00) 
Considered  under  Circuit  Complexity* 

P.O.  Military  and  Space  BL  1(19) 

Considered  under  Report  Source* 

P.O.  Military  and  Space  BL  1(10) 

Considered  under  Sponsoring  Organiza¬ 
tion* 

P.O.  Dopant  Materials  BK  11(18) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 


Assembly  (cont:d) 


Assembly/lnstal la- 
tion 

P  1(21) 

*v 

As table  Multivi¬ 
brator 

BK  1(53) 

£5 

Atmospheric  En¬ 
vironments 

Y  1(88) 

%.,c 

Atmospheric  En- 
vi ronments 

Y  1(74) 

%.I6 

Atmcspheiic  Stress 
Test i ng 

OR  [(06) 

At ' r i bates  Data 
.in  * '  ysis 

OR  1(17) 

Atti  ibute.s. 

Summary 

GY  1(45) 

/.  /L 

v>  . • o  Ampl i f ier 

RD  T (44) 

a) 

f.t 

b) 

Auoio-Video  Tape 
Record l ng 

BL  1(70) 

r.f 

automated  Systems 

OR  1(24) 

*-1 

Includes: 

Breaking  (dicing*)  W  1(31) 

Die  Bonding  W  1(32) 

Lead/Terminal  Bonding  W  1(37) 
Scribing  W  1(35) 

Washing  w  1(34) 

P.O.  Failure  Environment  P  1(19) 

P.0.  Failure  Analysis  Studies  P  1(00) 
P.O.  Circuit  Functions  BK  1(49) 

Considered  under  Accelerated  Life  Test 
Domain* 

P.O.  Accelerated  Life  Test  Y  1(87) 

P.O.  Part  Level  Data  Y  1(00) 

Considered  under  Step  Stress  Test 
Dorna  i  n* 

P.O.  Step  Stress  Test  Y  1(73) 

P.O.  Part  Level  Data  Y  1(00) 

P.O.  Test  Techniques  and  Procedures 
OR  1(03) 

P.O.  Reliability  Technology  OR  1(00) 
P.O.  Statistical  Tools  OR  1(15) 

P.O.  Reliability  Technology  OR  1(00) 
P.O.  Test  Results  GY  1(43) 

P.O.  Part  level  Data  Y  1(00) 
Considered  under  Circuit  Complexity* 
P.O.  Circuit  Functions  BK  1(49) 
Considered  under  Document  Format* 

P.O.  Data  Collection  and  Reduction 
OR  1(23) 

P.O.  Rel labi 1 i ty  Technology  OR  1(00) 
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7rj>",V  7"' ,■  •  -y i-  aj ^ - «i» 1  ■  t  ■  fwj ^ 


Autonetics  (02) 

SD  1(58) 

SD  1(92) 

Available  Devices/ 
Circuits/  Func¬ 
tions 

BL  1(61) 

r.i 

Availability* 

t.a 

Avalanche  Diode 

GN  1(31) 

r.i 

ivco 

(03) 

SD 

1(585 

SD 

1(9  3) 

Ball 

TC  Bond 

GN 

1(93) 

a)  t-7 

b)  ??  3 


Bar.dwidt  h 

GY  1(87) 

r.3 

Base 

GN  1(55) 

r.t 

Beam  Lead* 

T.  / 

Beam  Lead 

RD  1(94) 

r.a 

Ber.dix  (04) 

SD  1(58) 

*.+ 

SD  I (94) 

Ueve 1 i ng 

W  1(56) 

r. 1 

P.O.  Device  User  BL  1(26) 

Considered  under  Report  Source* 

P.O.  Survey  and  Review  BI,  1(59) 
Considered  under  Report  Type* 

Other  NOC 

P.O.  Diode  GN  1(30) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptor* 

P.O.  Device  User  BL  1(26) 

Considered  under  Report  Source* 

P.O.  Thermo  Compression  Bonding 
W  1(38) 

P.O.  Lead/Termmals  Bonding  W  1(37) 

P.O.  Assembly  w  1(30) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

P.O.  Lead/Terminal  Bond  Mode  GN  1(92) 

P.O.  Circuit  Parameters  GY  1(86) 

Considered  under  Circuit  Component 
Regions* 

Considered  under  MEL  Device  Element 
Descriptors* 

See  Dielectric,  air 

P.O.  Internal  Connection  Mode  RD  1(93) 

P.O.  Device  User  BL  1(26) 

Considered  under  Report  Source* 

P.O.  Process  Control  Techniques 
W  1(55) 

P.O.  Fabrication  Technique  and 
Equipment  W  1(00) 
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bibliography  BL  1(50) 

Bipolar  Transistors  GN  1(10) 


Considered  under  Report  Type* 

3  P.0.  Transistors  GN  1(09) 

P.O.  Circuit  Component  GN  1(00) 


Considered  under  KEL  Device  Element 
Descriptors* 


Bistable  Multi¬ 
vibrator 

BK 

1(54) 

/  3 

P.O.  Circuit  Function  BK.  1(49) 

Boeing  (05) 

aD 

3D 

1(53) 

1(95) 

?  + 

Device  User  BL  1(26) 

Considered  under  Report  Source* 

Bonding 

See  Lead/Terminal  Bonding  or  Die 

Bondi ng 

Boron 

BK 

11(22) 

S'. 3 

P.O.  Dopant  Materials  BK  11(18) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 

BK  11(26) 

Breaking  (Dicing*) 

W 

I(il) 

*7 

P.O.  Assembly  W  1(30) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

Broken  ^ead 

P 

1(71) 

P.O.  Physical  Defects  P  1(70) 

P.O.  Failure  Analysis  Studies  P  1(00) 

p readboarding 

SD 

1(61) 

rr 

P.O.  Circuit/Device  Implementation 

SD  1(60) 

Fiulk  Defect* 

See  Crystal.  Epitaxy,  and/or 

Diffusion  Defects 

Bunker-Ramo 

Corp.  (Oil 

RD 

RD 

I  (83) 
1(67) 

a) 

b) 

*4 

Considered  under  Manufacturer 

P.O.  Device  Manufacturer  Bl.  1(25) 

Considered  under  Report  Source* 

■  ‘ur’ed  Layer 

GN 

(  56) 

f.3 

Considered  under  Circuit  Component 
Regions* 

Considered  under  MEL  Device  Element 
Descriptor* 

in'in-!p  Pro.'voures 

OR 

1  (07) 

<1 

P.O.  Test  Techniques  ana  Procedures 

OR  1(03) 

P.O.  Reliability  Techniques  OR  1(00) 


j 


i 


Burn-In  Spec 

Burn-In  Test-  Y  1(04)  g','& 


Burroughs  (06) 

SD  1(58) 
SD  1(96) 

f.+ 

Can.  Hermetically 

RD  1(52) 

f.i 

Sealed 

Capacitance 

GY  1(94) 

f.3 

Capacitors 

GN  1(24) 

*3 

Carrier 

tion 

Concentra- 

SD  1(08) 

r.<r 

Carrier 

Di  ffusion 

SD  1(24) 

to 

Carrier 

Generation 

SD  1(25) 

if 

Carrier  Generation 
through  Radia¬ 
tion 

SD  1(79) 

/■if 

Carrier 

Injection 

SD  1(26) 

i.f 

See  Quality  Assurance  Specs 

P.O.  Quality  Assurance  Y  1(03) 

Considered  under  Test  Type* 

P.O.  Part  Level  Data  Y  1(00) 

P.O.  Device  User  BL  1(26) 

Considered  under  Report  Source* 

Considered  under  Package  Configura¬ 
tion* 

P.O.  Device  Parameters  GY  103) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptor* 

Includes: 

Diffused  Junction  GN  1(25) 

Discrete  Capacitor  GN  1(26) 

Film  GN  1(27) 

MOS  GN  1(26) 

Variable  GN  1(29) 

P.O.  Physical  Parameters  SD  1(07) 

P.O.  Circuit/Device  Theory  SD  1(00) 
P.O.  Physical  Phenomena  SD  1(23) 

P.O.  Circuit/Device  Theory  SD  1(00) 
P.O.  Physical  Phenomena  SD  1(23) 

P.O.  Circuit/Device  Theory  SD  1(00) 
P.O.  Failure  Phenomena  SD  1(78) 

P.O.  Failure  Analysis  Studies  P  1(00) 
P.O.  Physical  Phenomena  SD  1(23) 

P.O.  Circuit/Device  Theory  SD  1(00) 
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Carrier 

Li fet ime 

SD 

1(09) 

rs 

P.O. 

P.O. 

Carrier 

Mobi 1 1 ty 

SD 

I  ( 10) 

ts 

P.O. 

P.O. 

Cat  r ler 
1 1  on 

Re combi na- 

SD 

1(27) 

O  O 

Ca  rr ler 

Saturation 

SD 

1(28) 

P.O. 

P.O. 

Carrier 

Veloci ty 

SD 

1(11) 

rr 

P.O. 

P.O. 

Case  Study 


OR  1  (80)  a) 

b>  1.H 


Cathode 


GH  1(57) 


Causes  of  Failure  1'  1(49) 


■)  i 


H- 


Considered  under  Report  Type* 

P.O.  Application  Design  Techniques 
and  Considerations  OR  1(79) 

Considered  under  Applications 

Considered  under  Circuit  Component 
Regions* 

Considered  under  MEL  Device  Element 
Descriptor*  ; 

P.O.  Failure  Analysis  Studies  P  1(00) 

Includes: 


Ceramic  Dielectric 

Cft ram i c  r 1  a  *  Pack 

Ceramics  (M.IJ  GY  [(81) 


Inherent  Material  Flaws  P  1  ( 50) 
•lisappl  l cat  ion  P  1(51) 

Poor  Design  P  1(55) 

Process  Errors  P  1(60) 
Workmanship  Defects  P  I ( o  1 ) 

See  Dielectric,  Ceramic 
See  s’lat  Pack,  Ceramic 
,73  Unqua  1 1  £  1  ed  terms 
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Ceramics 


Ceramics 


Cermets  U  Glazes 
(all  composi¬ 
tions) 

Certification,  High 
Reliability 

Certified 

Channel 

Checkout 

Chem*  Analysis 

Chemical  Phenomena 


BK  11(48) 


RD  1(88) 


BK  11(31) 


3L  1(42) 
GN  1(58) 


P  1(02) 


SD  1(01) 


jf.S  P . 0.  Substrate  Materials  BK  11(46) 

Considered  under  Non-Functional 
Materials* 

P.0.  Device  Element  Material  BK  1106) 

P.0.  Ceramics  (All)  GY  1(81) 

f.J  P.0.  Package  Material  (Primary) 

RD  X (87) 

Considered  under  Non- Functional 
Materials* 

P.0.  Device  Element  Material  BK  11(26) 

P.0.  Ceramics  (All)  GY  1(31) 

P.0,  Materials  NOC  BK  IT ( 1 3) 

Considered  under  Functional  Elements* 

P.0.  Device  Element  Materials 
BK  11(26) 

See  High  Reliability  Certification 

r.4-  Considered  under  Data  Validation* 

Considered  under  Circuit  Component 
Regions* 

Considered  under  MEL  Device  Element 
Descriptor* 

See  Ground,  Aircraft,  Missile  or 
Spacecraft  Checkout 

Y.U  P.0.  Failure  Analysis  Techniques 
P  1(01) 

P.0.  Failure  Analysis  Studies 
P  1(00) 

P.o.  Circuit/Device  Theory  SD  1(00) 

I n«'!  udes : 

Compound  Formation  SD  1(02) 
Decomposition  SD  1(03) 


82 


Includes  (cont'd) 


Chemical  Phenomena 
(cont'd) 


Chromium 


Circuit  Complexity* 


Circuit  Component 


Etching  W  1(20) 

Oxidation  W  1(13) 

Polymerization  SD  1(06) 

BK  11(02)  ^,3  P.O.  Circuit  Metallization  Materials 

BK  11(00) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

f.  /  See : 

Arithmetic  Functional  Unit 
RD  1(43) 

Audio  Amplifier  RD  1(44) 

Differential  Amplifier  RD  1(45) 

Gate  (Logic  Gate)  RD  1(46) 

Multivibrator  RD  1(47) 

RF-IF  Amplifier  RD  1(48) 

Storage  Element  RD  1(49) 

Video  (wideband)  Amplifier 
RD  T (50) 

Special  HOC  RD  1(51) 

GN  1(00)  H'3  Considered  under  MEL  Device  Element 

Descriptors* 

Includes : 

Capacitors  GN  1(24) 

Diode  GN  1(30) 

Discrete  Microcomponent  GN  1(52) 

Distributed  Passive  Devices 
GN  1(37) 

Inductor  GN  1(40) 


PNPN  Devices  GN  1(01) 


Circuit  Component 
(cont  *d) 


Includes  (cont'd) 


Circuit  Component 
Regions* 


Resistors  GN  1(42) 

Transistors  GN  1(09) 

Special  Active  Devices  NOC 
GN  1(48) 

t.3  Considered  under  MEL  Device  Element 
Descriptor* 

See: 

Alloy  Junction  GN  1(53) 

Anode  GN  1(54) 

Base  GN  1(55) 

Buried  Layer  GN  1(56) 

Cathode  GN  1(57) 

Channel  GN  1(58) 

Collector  GN  1(59) 

Contact  Area  GN  1(60) 

Crossover  GN  1(61) 

Diffused  Junction  GN  1(25) 

Drain  GN  1(63) 

Electrodes  GN  1(64) 

Emitter  GN  1(65) 

Epitaxial  Junction  GN  1(66) 
Epitaxial  Layer  GN  1(67) 

Gate  ( IGFET  Type)  GN  1(68) 
Isolation  Region  GN  1(69) 

Planar  Junction  GN  1(70) 

Source  (PET)  GN  1(71) 

Terminals  GN  1(72) 
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Circuit/Device 


SD  1(60) 


Includes: 


Breadboarding  SD  1(61) 

Circuit  Layout  SD  1(62) 

Computer  Aids  SD  1(63) 

Device  Geometry  SD  1(67) 

Mask  Design  SD  1(66) 
Modification  SD  1(69) 

Testing  SD  1(70) 

6~  'T  Includes: 

Chemical  Phenomena  SD  1(01) 
Mathematical  Modeling  SD  1(52) 
Metallurgical  Phenomena  SD  1(53) 
Physical  Parameters  SD  1(07) 
Physical  Phenomena  SD  1(23) 

9. ‘2  Includes: 

A/D  Converter  BK  1(50) 

Adders  BK  1(51) 

AND  Gate  (AND/OR  Gate*)  BK  1(52) 

Astable  Multivibrators  BK  1(53) 

Audio  Amplifier  RD  1(44) 

Bistable  Multivibrator  BK  1(54) 

Counters  BK  1(55) 

D/A  Converter  BK  1(56) 

Differential  Amplifier  RD  1(45) 

Gate  Expanders  BK  1(57) 

IF  Amplifier  BK  1(58) 

Magnetic  Film  Storage  Elements 
BK  1(59) 
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Circuit  Metalliza¬ 
tion  Materials 
(cont 1 d) 


Includes  (cor.t’d) 
Silver  BK  11(06) 


Ci -cult  Metallization  Material 
NOC  BR  11(07) 


Circuit  Metalliza-  BK  11(07) 
tion  Materials  NOC 


ft. 3  P.o.  Circuit  Metallization  Materials 
BK  11(00) 


Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 


Circuit  Parameters  GY  1(86)  Includes: 


Bandwidth  GY  1(87) 

Common  Mode  Rejection  Ratio 
GY  1(88) 


Classified 


BL  1(13) 


Gam  GY  1(89) 

Noise  Figure  GY  1(90) 

Noise  Margin  GY  1(91) 

Power  Dissipation  GY  1(92) 

Ifi  V  Considered  under  Report  Security 
Classification* 


Includes: 

Confidential  BL  1(14) 


CML  (ECt*.  MECI.* , 
ECCSL* ) 


Cold  Welding 


Col  lector 


Secret  BL  1(15) 

Limited  BL  1(17)  and/or 
Proprietary  information  BL  1(18) 

RD  1(14)  P.O.  Digital  Logic  RD  1(13) 

Considered  under  Operational  Type* 

W  1(51)  P.O.  Lead  Attachment  Processes  and 

'  Equipment  W  1(50) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

GN  1(59)  Considered  under  Circuit  Component 

Regions* 

Considered  under  MEL  Device  Element 
Descrmtor* 
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Includes  (cont'd) 


Circuit  Functions 
(cont ‘d) 

Molecular  Electronic  Function 
BK  1(60) 


Monostable  Multivibrators  BK  1(61) 

NArJD  Gate  (HAND/NOR  Gate*)  Bk  1(62) 

NOR  Gate  (NOR/NAND  Gate*)  BK  1(63) 

Operational  Amplifier  BK  1(64) 

OR  Gate  (OR/AND  Gate*)  BK  1(65) 

Power  Amplifier  BK  1(66) 

RF  Amplifier  BK  1(67) 

Servo  .Amplifier  BK  1(68) 

Suoerconducting  Storage  Elements 
BK  1(69) 

Video  Amplifier  RD  1(50) 

Voltage  Regulator  BK  1(70) 

Special  NOC  RD  I(5r 

Circuit  Layout  SD  1(62)  a)  P.O.  Circuit/Device  ir.iplementation 

SB  1(60) 

b)  P.O.  Poor  Design  P  1(55) 

P.O.  Causes  of  Failure  P  1(49) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Circuit  Metaliiza-  BK  11(00)  Considered  under  Functional  Elements* 

tion  Materials 

P.O.  Device  Element  Materials 
BK  11(26) 

Includes: 

Aluminum  BK  11(01) 

Chromium  BK  11(02) 

Copper  BK  11(03) 

Gold  BK  11(04) 

Nickel  BK  11(05) 


••• 
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Combination  Y  1(95)  ff./D 


Combination  Y  1(81)  f.  /£ 


Combination  and  Oil  1(56)  y' // 

N*  C 


Combination  with 

Environment  Stress  Y  1(55)  V./C 


Ccmmercia 1/ Indus¬ 
trial 


Common  Mode  Re¬ 
jection  Ratio 

GY  1(88) 

Communications 

OR  1(57) 

/ c 

Comparison  with 
Discrete 

OR  1(81) 

$  !C 

Compatible  Mono- 
1 ithic* 

Complementary 

Trans i stor 

GN  1(11) 

V.  3 

Composite  IC,  NOC 

RD  1(00) 

Y-; 

(Compatible  Mono¬ 
lithic*.  Mono- 
br:a*.  Active 
Sabs . rate  IC*) 


Considered  under  Accelerated  Life  Test 
Domain* 

I'.O.  Accelerated  Life  Test  Y  1(87) 

P.o.  Part  Level  Data  Y  1(00) 

Considered  under  Step  Stress  Test 
Doma in* 

P.O.  Step  Stress  Test  Y  1(73) 

P.O.  Part  Level  Data  Y  1(00) 
Considered  under  Equipment  Class* 
Considered  under  Applications 

Considered  under  Intermittent  Stress 
Domain* 

P.O.  Intermittent  Life  Test  Y  1(50) 
P.O.  Part  Level  Data  Y  1(00) 

See  Industnal/Commereial 

P.O.  Circuit  Parameters  GY  1(86) 

Considered  under  Equipment  Class* 

Considered  under  Applications 

P.o.  Application  Design  Techniques  and 
Considerations  OR  1(79) 

Considered  under  Applications 

See  Composite  IC  NOC 

P.O.  Transistors  GN  1(09) 

P.O.  Circuit  Component  GN  1(00) 

C orsi cored  under  MEL  Device  Element 
Descript  or* 

'-'•■■isidered  under  Microelectronic 
Category* 
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Composite  IC 
Ui f  fused 


RD  1(0]) 


f,i  Considered  under  Microelectronic 
Category* 

Composite  IC,  Epit-  RD  1(02)  tl  Considered  under  Microelectronic 

axial  Category* 

Compounds  III-VI  BK  11(98)  Considered  under  Materials  NOC* 

(Al-O^,  GfiyO.., 

„  i  Considered  under  Functional  Elements* 

1  n^O  ?)  • 

P.O.  Davice  Element  Materials 
BK  11(26) 


Compounds  I I -VI 

BK 

11(32) 

?3 

P.O.  Materials  NOC  BK  II  (13) 

(BeO, 

MgO,  ZnO, 

BaO, 

HgS.  BaS, 

Considered  under  Functional  Element* 

Zn5 . 

CoS,  CdSe , 

Zr.Se . 

!iaSe.  HgSe, 

P.O.  Device  Element  Materials 

Cdle. 

ZnTe.  liaTe , 

BK  11(26) 

HoTe) 

Compounds  III-V 

1 1  (  13) 

yj 

P.O.  Materials  HOC  BK  11(13) 

(BN. 

BP ,  A 1 As , 

Alob, 

GaN.  Gap, 

Considered  under  Functional  Elements 

Ojas. 

KiSb.  '  nP. 

!  nAs  . 

I  nSb) 

P.O.  Device  Element  Materials 

BK  11(26) 

Compou 

:v-vi 

HK 

11(34) 

y.3 

P.O.  Materials  NOC  BK  11(13) 

( S  1 0. 

010  no 

ZrC^, . 

Sn02.  Ht02, 

Considered  under  Functional  Elements 

PbO, 

PbS ,  PbSe. 

P.O.  Device  Element  Materials 

PoTe) 

BK  11(26) 

Compound.*  IV-IV  BK  11(36)  £3  p.o.  Materials  HOC  BK  U(13) 

( .  ; 1 1  con  Carbide) 

Considered  under  Functional  Elements* 

P.C.  Device  Element  Materials 
BK  11(26) 

('■impound  Formation  3D  1  ( 02 )  a)  ff.(f  P.O.  Failure  Phenomena  3D  I(7S) 

P.O.  Failure  Analysis  Studies  P  1(00) 


b)  P.O.  Chemical  Phenomena  SO  1(01) 

P.O.  Ci rcui t  'Devi ce  Theory  SD  1(00) 


•  iimpii!  at  ion  (Digi-  OR  1(53) 
•  1 1  Processors) 


Considered  under  Equipment  Class 
Considered  order  Applications 


Computer  Aids  SD  1(63)  0 


Computer  Analysis 

SD  1(72) 

Confidential 

BL  1(14) 

*■  + 

Constant  Accelera¬ 
tion  (Cantrifuge*) 

GY  1(26) 

$.lt 

Consumer 

RD  I (59) 

r.i 

Contact  Area 

GN  1(60) 

f.3 

Contact  Potential 

SD  1(12) 

y.o" 

Contamination 

P  1(72) 

Control 

OR  1(59) 

$.n 

Conventional  Micro¬ 
scopic  Examination 

P  1(03) 

i.u 

Conver  ter 

P  1(03) 

P.0.  Circuit/Device  Implementation 
SD  1(60) 

Includes: 

I.iyout  SD  1(64) 

LSI  Interconnection  Design 
3D  1(65) 

Mask  Design  SD  1(66) 

P.O.  Functions 1/Circuit  Design  and 
Optimization  SD  1(71) 

P.O.  Classified  Bl.  1(13) 

Considered  under  Report  Security 
Classification* 

P.O.  Environmental  Condition  GY  1(24) 

P.O.  Part  Level  Data  V  (00) 

Considered  under  Qualification  Class* 

Considered  under  Circuit  Component 
Regions* 

Considered  under  MEL  Device  Element 
Descriptor* 

P.O.  Physical  Parameters  SD  1(07) 

P.O.  Circuit/Device  Theory  SD  1(00) 

P.O.  Physical  Defects  P  1(70) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Considered  under  Equipment  Class* 

Considered  under  Applications 

P.O.  Failure  Analysis  Techniaues 
P  1(01) 

P.O.  Failure  Analysis  Studies  P  1(00) 
See  A/D,  or  D/A  converter 
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••  Mrnamnntst  xwtr-n*  f 


Copper 


BK  II( 66)  3 


F.O.  Package  Terminal  Material 
BK  11(64) 


Considered  under  Non-Functional • 
Element* 

P.0.  Device  Element  Materials 
BK  11(26) 

P.0.  Copper  (All)  GY  1(32) 

Copper  BK  11(03)  ^.3  P.O.  Circuit  Metallization  Materials 

BK  11(00) 

Considered  under  Non-Funct ional 
Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

P.O.  Copper  (All)  GY  1(02) 

Copper  (All)  GY  1(52)  %  3  Unqualified  terms 

Corrective  Measures  OR  1(89)  g'.fc  P.O.  Failure  Analysis  Studies  P  1(00) 

Includes: 

Final  Inspection  OR  1(90) 

inprocess  Inspection  Procedures 
OR  1(91) 

Materials  Control  OR  1(92) 

Post-Production  Screens  OR  1(93) 

Proce  'o^tiol  OR  1(94) 

Process  Equipment  Improvement 
OR  1(95) 

Process  Improvement  OR  1(96) 
Procurement  Specification  OR  1(97) 
Quality  Assurance  Measures  OR  1(98) 
Redesign  OR  1(99) 

Counters  BK  1(55)  ^3  P.O.  Circuit  Functions  BK  1(49) 

Countersigned  by  BL  1(45)  ir  A.  Considered  under  D3ta  Validation* 

Responsible  Re¬ 
port  Source 
Official 
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Cracked  Die 

P  1(73) 

t 'tf 

P.O.  Physical  Defects  P  1(70) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Cracked  Package 

P  1(74) 

fa 

P.O.  Physical  Defects  P  1(70) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Crossover 

GN  1(61) 

r.3 

Considered  under  Circuit  Component 
Regions* 

Considered  under  MEL  Device  Element 
Descriptor* 

Cryotron 

GN  1(50) 

1.) 

P.O.  Special  Active  Devices  N0C 

GN  1(48) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptor* 

Crystal  Defects 

P  1(75) 

*4 

P.O.  Physical  Defects  P  1(70) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Crystal  Degrada¬ 
tion  by  Radiation 

SD  1(81) 

Z(, 

P.O.  Failure  Phenomena  SD  1(78) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Crystal  Growth 

W  1(02) 

a) 

*7 

P.O.  Material  Preparation  W  1(01) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

b) 

,r..< 

P.O.  Metallurgical  Phenomena  SD  1(53) 

P.O.  Circuit/Device  Theory  SD  1(00) 

CTL 

P.D  1(15) 

*,/ 

P.O.  Digital  Logic  RD  1(13) 

Considered  under  Operational  Type* 

Current  (All) 

GY  1(83) 

f.a 

Unqualified  terms 

Current 

Y  1(89) 

t/c 

Considered  under  Accelerated  Life  Test 
Domain* 

P.O.  Accelerated  Life  Test  Y  1(87) 
P.O.  Part  Level  Data  Y  1(00) 

P.O.  Current  (All)  GY  1(83) 
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f 


Current  Y  1(51)  Y.  !c  Considered  under  Intermittent  Stress 

Doma 1 n* 

P.0.  Intermittent  Life  Test  Y  1(50) 
P.O.  Part  Level  Data  Y  1(00) 

P.O.  Current  (All)  GY  I(e3) 

Current  Y  1(7  5)  y. /C  Considered  under  Step  Stress  Test 

Doma i n* 


P.O.  Step  Stress  Test  Y  1(73) 
P.O.  Part  Level  Data  Y  1(00) 
P.O.  Current  (All)  GY  1(83) 


Current  Transfer 
Ratio  (Beta) 

GY 

1(95) 

$.4 

P.O.  Device  Parameters  GY  1(93) 

D/A  Converter 

Bh 

1(56) 

t.3 

P.O.  Circuit  Functions  BK  1(49) 

Data  Collection  and 
Reduction 

OR 

i  (2  3) 

F.O.  Reliability  Technology  OR 

I ncl udes: 

1(00) 

Automated  Systems  OR  1(24) 

U3ta  Merging  OR  1(25) 

Manual  Systems  OR  1(26) 

Data  Merging 

OR 

1(25) 

S.f 

P.O.  Data  Collection  and  Reduction 
oR  1(2  3) 

P.o.  Reliability  Technology  OR 

I  (00) 

Data  Systems  Spec¬ 
if  icat  i  ons 

W  i 

(75) 

O  *  tf 

Speci f ications 

Data  Validation* 

yy 

See: 

Certified  BI.  1(42) 

Not  Certified  BL  1(41) 


Activity  Monitored  by  Source- 
Sponsor  Representative  BL  1(43) 

Activity  Witnessed  and  Report 
Countersigned  by  Source-Sponsor 
Agent  BL  1(44) 

Countersigned  by  Responsible 
Report-Source  Official  BL  1(45) 


f 
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See  (cont'd) 


* 


Data  Validation 
(cont'd) 

Facility  Approved  by  Source-Sponsor 
Representative  BL  1(46) 

Procedure  Approved  by  Source-Sponsor 
BL  1(47) 

Test  Equipment/Procedures  Approved 
by  Non-Resident  Source-Sponsor 
Representative  BL  1(48) 


Test  Equipment/Procedures  Approved 
by  Resident  Source-Sponsor  Agent 
BL  1(49) 


DCTL 

RD  1(16) 

P . 0.  Digital  Logic  RD  1(13) 

Considered  under  Operational  Type* 

Decomposi tion 

SD  1(03) 

t.S 

P.0.  Chemical  Phenomena  SD  1(01) 

P.0.  Circuit/Device  Theory  SD  1(00) 

Defective  Bond 

Defects 

P  1(76} 

P.O.  Physical  Defects  P  1(70) 

P.O.  Failure  Analysis  Studies  P  1(00) 

See  Physical  Defects 

Depletion 

SD  1(29) 

T.5 

P.O.  Physical  Phenomena  SD  1(23) 

P.O.  Circuit/Device  Theory  SD  1(00) 

Deposition 

W  1(22) 

*• 7 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

Includes: 

Thick  Film  W  1(23) 

Thin  Film  W  1(26) 

Deposition  Rate 
Monitoring 

W  1(57) 

*7 

P.O.  Process  Control  Technique 

W  1(55) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

Design  Considera¬ 
tions 

SD  1(73) 

P.O.  Functional/Circui t  Design  and 
Optimization  SD  1(71) 

Design  of  Experi¬ 
ments 

OR  i(ia> 

*'1 

P.O.  Statistical  Tools  OR  1(15) 

P.O.  Reliability  Technology  OR  1(00) 

i 
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Developing 

W  1(15) 

z? 

Developmental 

BK  1(96) 

a) 

hi 

V  -3 

yi  v 

c) 

1.  IC 

Device  Element 
Materia  1 

EX  11(26) 

f.5 

Device  Geometry 

SD  1(67) 

a) 

b) 

r-‘f 

Device  Manufacturer 

BL  1(36) 

Device  Manufacturer 

BL  1(25) 

Device  Mishandling 

P  r (52) 

ft 

Device  Parameters 

GY  1(9  3) 

o'.? 

P.O.  Photolithography  W  1(14) 

P.0.  Fabrication  Techniques  and 
Equipment  W  1(00) 

Considered  under  Application  Status* 
Considered  under  Applications 
Considered  under  Item  Status* 
Considered  under  Test  Type* 

P.O.  Part  Level  Data  Y  1(00) 

Includes: 

Functional  Elements* 

Non-Functional  Elements* 

P.O.  Poor  Design  P  1(55) 

P.O.  Causes  of  Failure  P  1(49) 

P.O.  Failure  Analysis  Studies  P  1(00) 

P.O.  Circuit/bevice  Implementation 
SD  1(60) 

Considered  under  Sponsoring  Organiza¬ 
tion* 

Considered  under  Report  Source* 

See  Manufacturer  for  listing  and 
codes 

P.O.  Misapplication  P  1(51) 

P.O.  Causes  of  Failures  P  1(49) 

P.O.  Failure  Analysis  Studies  P  1(00) 
Includes : 

Capacitance  GY  1(94) 

Current  Transfer  Ratio  (Beta) 

GY  1(95) 

Inductance  GY  Ii9b) 

Resistivity  GY  1(97) 
Yransconductance  GY  I (9S) 
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? 

* 


? 

i 


Device  User 

Device  User 


BL  1(37)  r.4  Considered  under  Sponsoring  Organisa¬ 

tion* 

BL  1(26)  Considered  under  Report  Source* 

Includes: 

A.C.  Electronics  (01)  SD  1(58) 

SD  1(91) 

Autonetics  (02)  SD  1(58) 

SD  1(92) 

Avco  (03)  SD  1(58) 

SD  1(93) 

Bendix  (04)  SD  1(58) 

SD  1(94) 

Boeing  (05)  SD  I (585 
SD  1(95) 

Burroughs  (06)  SD  1(59) 

SD  1(96) 

General  Electric  (07)  SD  1(58) 

SD  7 (97) 

Honeywell  (08)  SD  1(58) 

3D  1(98) 

Martin-Marietta  (09)  SD  1(58) 

SD  1(99) 

Motorola  (10)  SD  1(59) 

SD  1(05) 

Norden  (11)  3D  1(59) 

SD  1(91) 

Sanders  (12)  SD  1(59) 

SD  1(92) 

Sperry  Gyroscope  (13)  3D  1(59) 

SD  1(93) 

Sylvania  (14)  SD  1(59) 

SD  1(94) 

Teledyne  (15)  SD  1(59) 

SD  1(95) 
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DIAC  (Bilateral  GN  1(02) 
Diode  Switch*) 


Dicing* 

Die  Bonding  W  1(32) 


Die  Bonding  NOC  W  1(36) 


Die  Bond  Material  B1  11(58) 


Die  Bond  Material  III  11(63) 
NOC 


fd 


t'J 


P.0.  PNPH  Devices  GN  1(01) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

See  Breaking 

P.O.  Assembly  W  1(30) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

Incl udess 


*1 


Eutectic  Braze  W  1(33) 

Glass  Frit  BK  11(59) 

Solder  GN  1(96) 

Die  Bonding  NOC  W  1(36) 

P.O.  Die  Bonding  W  1(32) 

P.O.  Assembly  W  1(30) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

Considered  under  Non-Functional 
Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 


I ncludes : 

Glass  Frit  BK  11(59) 

Gold  Germanium  Eutectic  BK  11(60) 
Gold  Silicon  Eutectic  BK  11(61) 
solder  GN  I (96) 

Die  Bond  Material  NOC  BK  11(63) 

^3  P.O.  Die  Bond  Material  BK  11(58) 

Considered  under  Non-Functional  Ele¬ 
ments* 

P.O.  Device  Element  Material  BK  11(26) 
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i 

f 

I 

I 


Dielectric,  Air 
(Beam  Lead*) 

RD 

1(35) 

S.f 

P.O.  Isolation 

Method 

RD 

1(34) 

Dielectric, 

Ceramic 

RD 

1(36) 

r.t 

P.O.  Isolation 

Method 

RD 

1(34) 

Dielectric, 

Glass 

RD 

1(37) 

*.i 

P.O.  Isolation 

Method 

RD 

1(34) 

Dielectric, 

Nitride 

RD 

1(38) 

t-t 

P.O.  Isolation 

Method 

RD 

1(34) 

Dielectri c, 

Oxide 

RD 

1(39) 

i.t 

P.O.  Isolation  Method 

RD 

1(34) 

Dielectric, 

NOC 

RD 

1(40) 

7./ 

P.O.  Isolation 

Method 

RD 

1(34) 

Dielectric  and  In¬ 
sulating  Mater- 

BK 

ii(oe> 

r.3 

Considered  under  Functional  Elements* 

ials  P.O.  Device  Element  Materials 

BK  11(26) 

Includes : 

Air  BK  11(09) 

Alumina  BK  11(47) 

Hafnium  Dioxide  BK  11(11) 

Silicon  Carbide  BK  11(12) 

Silicon  Nitride  BK  11(55) 

Silicon  Oxide  (SiO  or  SiO,) 

BK  11(56)  1 

Tantalum  Oxide  BK  11(15) 

Titanium  Dioxide  BK  11(16) 

Dielectrics  ana  Insulating  Material 
NOC  BK  11(17) 

Dielectric  and  In-  BK  11(17)  P.O.  Dielectric  and  Insulating 

sulating  M3ter-  Materials  BK  11(08) 

ials  NOC 

Considered  under  Functional  Element* 

P.O.  Device  Element  Materials 
BK  11(26) 
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Die  Size 


r. 


Di  £ ferenti  1 1 


RD  1(24) 


Difterential  Amp-  PD  i  ( 4 •>) 
1 1  f ler 


Diffused  Compos - 
ue  IC 

Di! fused  J  i 'no i i on  GN  i  ( 2  5 )  a) 


X  / 

W  : 

X/J 


b) 


Considered  under  MEL  Device  Element 
Descriptor* 

Includes: 

ON  1(73)  C  30  mi ls/side  (<900  sq.  mils) 

ON  1(74)  3’ -42  mi ls/side  (900-1300 

q.  mils) 

GN  1(75)  43-60  mi ls/side  (1B00-3600 

sq.  mils) 

GN  1(76)  61-85  nuis/side  (3600-7200 

sq.  mils) 

GN'  1(77)  86-120  no ls/side  (7200-14,400 

sq.  mils) 

GN'  1(78)  '121-170  mils/side  (14,400- 

28,800  sq.  mils) 

Q'i  1(79)  171-240  mils/side  (28,800- 

57,680  sq.  mils) 

GN  1(80)  >240  mils/side  (57,680  sq. 

mils) 

P.0,  l.inear  Device  RD  1(23) 

Considered  under  Operational  Type* 
Considered  under  Circuit  Complexity* 
P.O.  Circuit  Functions  BK  1(49) 

Gee  Composite  1C.  Diffused 

Considered  under  Circuit  Component 
Regions* 

Considered  unoer  MEL  Device  Element 
be=or lptor* 

P.O.  Capacitor  GN  1(24) 

I'.u.  Circuit  Component  GN  1(00) 

Considered  under  MEL  ilevice  Element 
Descri ctor* 


bit  fused  Monolithic 


See  Composite,  Monolithic 
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Diffused  Resistor 

GN  1(43) 

£3 

Diffusion 

W  1(11) 

*•1 

Diffusion  Coef- 
f lcient 

SD  1(13) 

z<r 

Diffusion  Defects 

P  1(77) 

u 

Diffusion  Lengtn 

SD  1(14) 

z.s 

Digital 

RD  1(11) 

*1 

Digital  Logic 

RD  I  (13) 

zi 

P.O.  Resistor  GN  1(42) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptor* 

P.O.  Junction  Formation  W  1(09) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

P.O.  Physical  Parameters  3D  1(07) 

P.O.  Circuit/Device  Theory  SD  1(00) 

P.O.  Physical  Defects  p  1(70) 

P.O.  Failure  Analysis  Studies  P  1(00) 

P.O.  Physical  Parameters  SD  1(07) 

P.O.  Circuit/Device  Theory  SD  I (00) 

Considered  under  Functional  Category* 

Considered  under  Operational  Type* 

Includes  s 

CML  (ECL*.  MECL* ,  ECCSL*) 

RD  1(14) 

CTL  RD  1(15) 

DCTL  RD  1(16) 

LTL  RD  1(17) 

MOST!.  RD  1(16) 

RCTL  RD  1(19) 

RTL  RD  1(20) 

TTL  (T2L*)  RD  I (21) 


Digital  Logic  NOC  RD  1(22) 

Digital  Logic  RD  1(22)  P.O.  Digital  Logic  RD  1(13) 

NOC 

Considered  under  Operational  Type* 
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Diode 


GN  1(30) 


Disappearance  of  SD  1(82) 
Metallization 


Discrete  Capacitor  GN  1(26) 


Discrete  Microcom-  GN  1(52} 
ponent 


Discrete  Resistor  GN  1(44) 


Dissection  and  P  ((04) 

Sect  toning 


P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptor* 

Includes: 

Avalanche  Diode  GN  1(31) 

General  Purpose  Diode  -  Junction 
GN  1(32) 


S' 


:/  3 


V  * 


*4 


Gunn  Effect  Diode  GN  1(33) 

Micro-Diode,  Discrete  GN  1(34) 

Schottkey  Barrier  Diode  GN  1(35) 

Tunnel  Diode  GN  1(36) 

Voltage  Regulator  BK  1(70) 

P.O.  failure  Phenomena  SD  I(?8> 

P.O.  Failure  Analysis  Studies  P  1(00) 

P.O.  Capacitor  GN  1(24) 

P.o.  Circuit  Component  GN  I (03) 

Considered  under  MEL  Device  Element 
Deset lptor* 

P.O.  Circuit  Component  GN  I<00) 

Considered  under  MEL  Device  Element 
Descriptor* 

P.O.  Resistor  GN  1(42) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descr i ptor* 

P.O.  Failure  Analysis  Techniques 
P  1(01) 

P.O.  Failure  Analysis  Studies  P  1(00) 
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Distributed  Passive  GN  £(37) 
Devices 


P.O.  Circuit  Component  GN  1(00) 


Document  Format* 


DOD 


DOD 


Dopant  Materials 


r.s 

Considered  under  MEL  Device  Element 
Descriptor* 

Includes: 

Strip  Line  Filters  GN  1(38) 
Terminators  GN  1(39) 

T.  See : 

Audio-Video  Tape  Recording  BL  1(70) 
Hard  Copy  Document  BL  1(71) 

Machine  Printout  BL  1(72) 

Machine  Sensible  Format  BL  1(73) 
Microfiche  BL  1(74) 

Microfilm  BL  I (75) 

Slide  BL  1(76) 


BL  1(22) 

BL  1(33) 

BK  11(18) 


Aluminum  BK  11(19) 

Antimony  BK  11(20) 

Arsenic  BK  11(21) 

Boron  BK  11(22) 

Gallium  BK  11(10) 

Gold  BK  11(23) 

Phosphorous  BK  11(24) 

Dopant  Materials  NOC  BK  11(25) 


/•V  P.O.  Military  and  Space  BL  1(19) 

Considered  under  Report  Source* 

T1!"  P.O.  Military  and  Space  BL  1(30) 

Considered  under  Sponsoring  Organiza¬ 
tion* 

%  3  Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

Incl udes : 
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Dopant  Materials 
NOC 

BK  11(25) 

Drain 

GN  1(63) 

Drawings 

BL  1(52) 

VA 

DTL 

RD  1(17) 

Vi 

Dual  Inline,  10 
lead 

BK  II (92) 

*3 

Dual  Inline.  14 

1<  id 

BK  11(93) 

V  3 

Dual  Inline,  Herm¬ 
etically  Sealed 

RD  1(53) 

?■! 

Dual  Inline, 

Plastic  (DIP*) 

RD  1(54) 

f-l 

Dual  Inline,  NOC 

BK  11(94) 

f..5 

ECCSL* 

ECL* 

Economic  Factors 

OR  1(82) 

r.n 

Economics* 

Electrical  Char¬ 
acterization 

P  1(05) 

ZA 

P.O.  Dopant  Materials  8K  11(18) 

Considered  under  Functional  Elements* 

"■  0.  Device  Element  Materials 
:  11(26) 

Considered  under  Circuit  Component 
Regions* 

Considered  under  MEL  Device  Element 
Descriptors* 

Considered  under  Report  Type* 

P.O.  Digital  Logic  RD  1(13) 

Considered  under  Operational  Type* 

P.O.  Package  Type  BK  11(81) 

P.O.  Package  Type  BK  11(81) 

Considered  under  Package  Configura¬ 
tion* 

Considered  under  Package  Configura¬ 
tion* 

P.O.  Package  Type  BK  11(81) 

See  CML 
See  CMI. 

P.O.  Application  Design  Techniques  and 
Considerations  OR  1(79) 

Considered  under  Applications 

Other  NOC 

P.O.  Failure  Analysis  Techniques 
P  1(01) 

P.O.  Failure  Analysis  Studies 
P  1(00) 

P.O.  Testing  SD  1(70) 

P.O.  Circuit/Device  Implementation 
SD  1(60) 


Electrical  Con¬ 
duction 

SD  1(30) 

KS 

P.O.  Physical  Phenomena  SD  1(2') 

P.O.  Circuit/Device  Theory  SD  1(00) 

Electrical  Noise 
Generation 

SD  1(31) 

Z  5 

P.O.  Physical  Phenomena  SD  1(23) 

P.O.  Circuit/Device  Theory  SD  1(00) 

Electrical  Properties* 

Z  3 

See: 

Gain  (Typical) 

Maximum  Fan-Out 

Maximum  Frequency  of  Operation 

Maximum  Output  po-jer 

Maximum  Power  Dissipation 

Output  Impedance  (Typical) 

Propagation  Delay  (Max.) 

% 

Electrodes 

GN  1(64) 

r.s 

Considered  under  Circuit  Component 
Regions* 

Considered  under  MEL  Device  Element 
Descriptors* 

Elect  rol  isni  r.esence/ 
Radiation  Emission 

See  Radiation  Emission/Electrolummes- 
ence 

Electrolytic 

Corrosion 

SD  1(83) 

Z(f 

P.O.  Failure  Phenomena  SD  1(78) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Electromagnetic 
and  Particle 
Radiation 

GY  1(27) 

z.  ic 

P.O.  Environmental  Condition  GY  1(24) 

P.O.  Part  Level  Data  Y  1(00) 

Electron  Micro¬ 
probe 

P  1(06) 

r.o> 

P.O.  Failure  Analysis  Techniques 

P  1(01) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Electron  Micro¬ 
scopic  Examina¬ 
tion 

P  1(07) 

f  6 

P.O.  Failure  Analysis  Techniques 

P  1(01) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Electron  Spin 


SD  1(32) 


7.5  P.O.  Physical  Phenomena  SD  1(2  3) 

P.O.  Circuit/Device  Theory  SD  1(00) 


"M*- 


Emitter 


GN  1(65)  y  3 


Considered  under  Circuit  Component 
Regions* 


r 


i 


Emitter,  Multiple 

Encapsulated  Plas- 
ti  c 


Encapsulation/ 
Package  Sealing 

W  I(39> 

*7 

Energy  Gap 

SD  1(15) 

r.r 

Energy  Level 

SD  1(16) 

f.  o' 

Enhancement 

SD  1(33) 

Vo 

Environmental 

OR  1(33) 

tii 

Environmental  Cap- 
a hi  1 1 ties* 

<?.3 

Considered  under  MEL  Device  Element 
Descriptors* 

See  Multiple  Emitter 

See  Plastic  Encapsulated 

P.0.  Fabrication  Techniques  and 
Equipment  W  1(00) 

Includes: 

Glass-to-Glass  Seal  BK  1(91) 

Glass-to-Metal  Seal  BK  1(92) 

Molded  BK  1(93) 

Seam  Weld  BK  1(94) 

P.0.  Physical  Parameters  SD  1(07) 

P.0.  Circuit/Device  Theory  SD  1(00) 

P.0.  Physical  Parameters  SD  1(07) 

P.O.  Circuit/Device  Theory  SD  1(00) 

P.O.  Physical  Phenomena  SD  1(23) 

P.O.  Circuit/Device  Theory  SD  1(00) 

P.O.  Application  Design  Techniques  and 
Considerations  OR  1(79) 

Considered  under  Applications 

See: 

Maximum  Operating  Temperature 
Minimum  Operating  Temperature 


Maximum  Storage  Temperature 
Minimum  Storage  Temperature 
Reliability  Rating 
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Environmental  Con¬ 
dition 


Epitaxial  Com¬ 
posite  IC 

Epitaxial  Junc¬ 
tion 


Epitaxial  Layer 


GY  1(24)  "jf.iO  P.0.  Part  Level  Data  Y  1(00) 
Includes: 

Acoustic  Noise  GY  1(25) 

Constant  Acceleration  (Centri¬ 
fuge*)  GY  1(26) 

Electromagnetic  &  Particle 
Radiation  GY  I (27) 

Humidity  GY  1(28) 

Immersion  GY  1(29) 

Low  Barometric  Pressure  GY  1(30) 

Mechanical  Shock  GY  1(31) 

Moisture  Resistance  GY  1(32) 

RF  Interference  GY  1(33) 

Salt  Atmosphere/Spray  P  1(42) 

Soldering  Heat  GY  1(36) 

Temperature  Cycling  GY  1(37) 

Terminal  Strength  (Lead  Pull) 

GY  1(38) 

Thermal  Shock  P  1(46) 

Vibration,  Fatigue  GY  1(40) 

Vibration,  Random  GY  1(41) 

Vibration,  Variable  Frequency 
GY  1(42) 

See  Composite  IC,  Epitaxial 

GN  1(66)  0T  3  Considered  under  Circuit  Component 

Region* 

Considered  under  MEL  Device  Element 
Descriptors* 

GN  1(67)  Considered  under  Circuit  Component. 

Region* 

Considered  under  MEL  Device  Element 
Descriptors* 
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Epitaxial,  Mono¬ 
lithic 


Epitaxy 

W  1(12) 

*7 

Epitaxy  Defects 

P  1(78) 

Equipment 

BL  1(62) 

T+ 

Equipment  Applica¬ 
tion 

OR  1(84) 

z.n 

Equipment  Class* 

f-u 

See  Monolithic,  Epitaxial 

P.O.  Junction  Formation  W  1(09) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

P.O.  Physical  Defects  P  1(70) 

P.Ov  Failure  Analysis  Studies  P  1(00) 

P.O.  Survey  and  Review  BL  1(59) 

Considered  under  Report  Type* 

P.O.  Application  Design  Techniques  and 
Considerations  OR  1(79) 

Considered  under  Applications 

Considered  under  Applications 

See: 

Communications  OR  1(57) 

Computation  (Digital  Processors) 

OR  1(58) 


Control  OR  1(59) 

Instrumentation  and  Display 
OR  1(60) 

Navigation  OR  1(61) 

Power  (Power  Supplies)  OR  1(62) 
Radar  OR  1(63) 

Signal  Processing  (Buffers,  Con¬ 
verters,  Amplifiers)  OR  1(64) 

Unspecified  OR  1(65) 

Combination  and  N0C  OR  1(56) 

equipment  System  w  1(76)  y  ■y'  Considered  under  Specifications 

Level  Specifica¬ 
tions 
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tSrtSKo*.: 


Erroneous  bead 
Positioning 

P  K53) 

tb 

Etching 

W  1(20) 

a  ST  9 

O' 

-<1 

Eutectic  Braze 

W  1(33) 

*7 

Excessive  bead 
bength 

P  1(62) 

fb 

Experimental 

BK  1(97) 

f.s 

Experimental 

Exponential  Distri¬ 
bution 

OR  1(19) 

*9 

Exposure 

W  1(16) 

*7 

F-lll 

GY  1(53) 

Fabrication  Tech¬ 
nique  and  Equip- 

W  1(00) 

*7 

ment 


P.0.  Misapplication  P  1(51) 

P.0.  Causes  of  Failures  P  1(49) 

P.o.  Failure  Analysis  Studies  p  1(00) 

F.O.  Chemical  Phenomena  SD  1(01) 

P.O.  Circuit/Device  Theory  SD  1(00) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

P.O.  Die  Bonding  W  1(52) 

P.O.  Assembly  W  1(30) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

P.O.  Workmanship  Defects  P  1(61) 

P.O.  Causes  of  Failures  P  1(49) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Considered  under  Item  Status* 

See  Developmental  Test  Type 

P.O.  Statistical  Tools  OR  1(15) 

P.O.  Reliability  Technology  OR  1(00) 

P.O.  Photolithography  W  1(14) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

Considered  under  Major  Systems* 

Includes : 

Assembly  W  1(30) 

Deposition  W  1(22) 

Encapsulation/Package  Sealing 
W  I ( 39) 

Etching  W  1(20) 

Junction  Formation  W  1(09) 
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V* 


fabrication  Tech¬ 
nique  and  Equip¬ 
ment  (cont'd) 


.  iC: 


i  ■  es 


OR  1(27) 


*t 


Includes:  (cont'd) 

bead  Attachment  Processes  and 
Equipment  W  I(5C) 

Material  Preparation  W  1(01) 

Oxidation  W  1(13) 

Photolithography  W  1(14) 

Process  Control  Techniques  W  1(55) 

Process  Effectiveness  W  1(53) 

Surface  Passivation  W  1(21) 

Wafer  Preparation  W  1(04) 

MOS  Processes  NOC  W  1(61) 

P.0.  Reliability  Technology  OR  1(00) 

Includes: 

Inspection  OR  1(28) 

Performance  Measurement  OR  1(29) 

Reliability  and  Environmental  Test 
OR  1(30) 


Facility  Approved 
by  Source-Spon¬ 
sor  Representa¬ 
tive 

Bb  1(46) 

Factory  Checkout 

OR  1(67) 

Failure  Analysis 
Facilities 

SD  1(35) 

Failure  Analysis 
Results 

GY  1(46) 

f./C 

Failure  Analysis 
Studies 

P  1(00) 

Considered  'under  Data  Validation* 

Considered  under  Application  Status* 

Considered  under  Applications 

P.0.  Failure  Analysis  Studies  P  1(00) 

P.O.  Test  Results  GY  1(43) 

P.0.  Part  bevel  Data  Y  1(00) 

Includes : 

Causes  of  Failure  P  T(49) 

Corrective  Measures  OR  1(89) 

Failure  Analysis  Facilities 
SD  1(85) 
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|W*.J8S5a 


Fa  1 1  ur *.•  Analysis  Includes  (cont'd) 

studies  tootit ‘d) 

Failure  Analysis  Techniques 
P  1(01) 

Failure  Environment  P  1(18) 
Failure  Mode  P  1(27) 

Failure  Phenomena  SD  1(78) 

Failure  Stress  Domain  P  1 ( i i) 
Physical  Detects  P  1(70) 

Failure  Anilysis  P  1(01)  XL  P.O.  Failure  Analysis  Studies 

Techniques  P  1(00) 

Includes : 

Chemical  Analysis  P  1(02) 

Conventional  Microscopic  Examina¬ 
tion  P  1 (0j) 

Dissection  and  Sectioning  P  1(04) 

Electrical  Characterization 
P  X  (05) 

Electron  Microprobe  P  1(06) 

Electron  Microscopic  Examination 
P  1(07) 

•Holographic  Examination  (use  of 
Holograms)  P  1(08) 

IR  Thermal  Mapping  P  1(09) 

Non-Destructive  Evaluation  P  1(10) 

Photochromic  Paints  P  1(11) 

Photoresponse  Mapping  P  1(12) 

Spectrograpbic  Analysis  P  1(13) 

Sub-Optical  Electromagnetic  Ener¬ 
gization  (Non-IR)  P  1(14) 

Ultrasonic  Inspection  P  1(15) 

Visual  Inspection  P  1(16) 

X-Ray  Evaluation  P  1(17) 
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* 


Failure  Environ-  P  I (18) 
ment. 


Failure  Modes  OR  1(74) 


Failure  Mode  P  1(27) 


Failure  Phenomena  SO  1(78) 


P.0.  Failure  Analysis  Studies  P  1(00) 
I ncl udes : 

Application  Tests,  Inplrnt  P  1(19) 

Application  Tests.  Onsite  P  1(20) 

Assemfcly/Instal lation  P  1(21) 

Field  Use  P  I (22) 

Laboratory  Environmental  Test 
P  1(23) 

Laboratory  Life  Test  P  1(24) 

Post  Production  Screen/Burn- In 
P  1(25) 

Product  Inspection  P  1(26) 
y.//  P.O.  Reliability  Data  OR  1(72) 
Considered  under  Applications 
%  £  F*0.  Failure  Analysis  Studies  P  1(00) 

Includes: 

Functional  Degradation  V  1(23) 

Inspection  Speci f l cAt i on  iieviation 
P  1(29) 

Open  Circuit  P  K30) 

Package  Failure  P  1(31) 

Short  Circuit  P  1(32) 

P.O.  Failure  Analysis  Studies  P  MOO) 
Includes: 

Carrier  Generation  through  Radia¬ 
tion  S.'.'  1(79) 

Compound  Formation  SO  1(02) 

Crystal  Dearaoetion  by  Radiation 
SD  1(81) 

Disappearance  of  Metallization 
SD  1(82) 
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Failure  Stress 
Domain  (cont'd 


Includes  (cont'd) 
Vacuum  P  1(47) 


Vibration  P  1(48) 

Fairchild  Semicon-  RD  1(83)  a)  >L.  Considered  under  Manufacturer 

ductor  RD  I(fi8)  b) 

b)  -f-  P-0.  Device  Manufacturer  BL  1(25) 


Considered  under  Report  Source* 


Fatigue 

SD  1(54) 

P.O.  Metallurgical  Phenomena  SD  1(53) 

P.0.  Circuit/Device  Theory  SD  1(00) 

Faults  and  Dis¬ 
locations 

SD  1(34) 

.r.r 

P.O.  Physical  Phenomena  SD  1(23) 

P.O.  Circuit/Device  Theory  SD  1(00) 

Fermi  Level 

SD  1(17) 

t-f 

P.O.  Physical  Parameters  SD  I(07j 

P.O.  Circuit/Device  Theory  SD  1(00) 

Ferrites 

BK  11(36) 

P.O.  Materials  NOC  BK  11(13) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 

BK  11(26) 

Ferroelectrici ty 

SD  1(35) 

P.O.  Physical  Pnenotnena  SD  1(23) 

P.O.  Circui'./oevice  Theory  Su  1(00) 

Ferroelectrics 

BK  11(37) 

r.  3 

P.O.  Materials  NOC  BK  11(13) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 

BK  11(26) 

FET  (Field  Effect 
Transistor*) 

GN  1(12) 

^3 

F.O.  Transistors  GN  1(09) 

P.O.  Circuit  Components  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 


Includes: 

IGFET  (insulated  Gate  Field 
Transistor*)  GN  1(13) 

JFET  (Junction  Field  Effect 
Transistor*)  GN  1(16) 
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-  - ;  •»  n 


Field  Effect 

Field  Effect 
Transistor* 

SD  1(36) 

*5 

P.O.  physical  Phenomena  SD  1(23) 

P.o.  Circuit/Device  Theory  SD  1(00) 

See  FET 

Field  Operations 

OR  1(68) 

r  // 

Considered  under  Application  Status* 

Considered  under  Applications 

Field  Testing 
(e.g.  Category 

11  &  III) 

OR  1(69) 

S II 

Considered  under  Application  Status* 

Considered  under  Applications 

Field  Use 

P  1(22) 

P.O.  Failure  Environment  P  1(18) 

P.O.  Failure  Analysis  Studies  P  1(00) 

File  Entry  Date 

z.*f 

Incl  tides: 

BL 

1(83; 

1968 

BL 

1(34) 

1969 

BL 

1(85) 

BL 

1(86) 

BL 

1(37) 

BL 

1(88) 

Jan. 

BL 

1(89) 

Feb. 

BL 

1(90) 

Mar. 

BL 

1(91) 

Apr. 

BL 

1(92) 

May 

BL 

1(93) 

June 

BL 

1(94) 

July 

BL 

1(95) 

Aug. 

BL 

1(96) 

Sept. 

BL 

1(97) 

Oct. 

BL 

1(98) 

Nov. 

BL 

1(99) 

Dec. 
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■  ■***■  y.,  „****,  , , 


GN  1(27)  a)  Y?*  P.O.  Capacitor  GN  1(24) 

P.0.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

b)  5*5  P.O.  Inductor  GN  1(40) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

c>  tC'3  p.o.  Resistor  GN  1(42) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

y.  9i  P.O.  either  Thin  Film  w  1(26)  or  Thick  Film 
W  1(23 

P.O.  Deposition  W  1(22) 


Film  Thickness 
Defect 


P  1(70) 


Final  Inspection  OR  1(90) 


Fixed  Ground  Envi¬ 
ronment 

Flat  Pack,  Ceramic  RD  1(55) 


Flat  Pack,  Glass 


Flip-Chip* 

Flip-Chip,  gold- 
to-gold 

Fli p-Flops* 


RD  1(56) 


P.O.  Fabrication  Techniques  and  Equipment 
W  1(00) 

S' fc  P.O.  Physical  Defects  P  1(70) 

P.O.  Failure  Analysis  Studies  P  1(00) 
(.  P.O.  Corrective  Measures  OR  1(89) 

P.O.  Failure  Analysis  Studies  P  1(00) 
See  Ground,  fixed 


X.  i  Considered  under  Package  Configura¬ 
tion* 

X  f  Considered  under  Package  Configura¬ 
tion* 

See  Inverted,  Face  Down 
See  Gold-to-Gold  Direct 


See  Bistable  Multivibrators  BK  11(54) 
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i  Flush  (metallized) 

RD 

1(96) 

r.a 

P.O.  Internal  Connection  Mode 

RD  1(93) 

i 

|  Flying  Leads 

l 

RD 

K97) 

*3 

P.O.  Internal  Connection  Mode 

RD  1(93) 

i 

Foreign  Material 

P  1(80) 

P.O.  Physical  Defects  P  1(70) 

i 

P.O.  Failure  Analysis  Studies 

P  1(00) 

Fully  IC* 

See  Monolithic  HOC 

Functional  Category* 

1 

74 

See; 

Digital  RD  1(11) 

Linear  (Analog*)  RD  1(12) 

Functional/Circuit 

SD 

1(71) 

75 

Includes; 

Design  4  Optimiza¬ 
tion 


Functional  Degrada-  P  1(28) 
tion 


Functional  Elements* 


*■¥ 

t.3 


Functional  Syn¬ 
thesis 


SD  1(74) 


7.5 


Computer  Analysis  SD  1(72) 

Design  Considerations  SD  1(73) 

Functional  Synthesis  SD  1(74) 

Test  Pattern  SD  1(75) 

Tolerances  3D  1(76) 

Trade-Offs  SD  1(77) 

P.O.  Failure  Mode  P  1(27) 

P.0.  Failure  Analysis  studies  P  1(00) 

P.0.  Device  Element  Material 
DK  11(26) 

Includes; 

Circuit  Metallization  Materials 
BK  11(30) 

Dielectric  and  Insulating  Materials 
BK  11(08) 

Dopant  Materials  BK  11(18) 

Wire  Material  BK  11(27) 

Materials  NOC  BK  11(13) 

P.0.  Functional/Dircuit  Design  *> 
Optimization  SD  1(71) 
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Gain  (Typical) 


Considered  under  Electrical  Pro¬ 
perties^ 

BK  1(18)  Less  than  40  db 
BK  1(19)  40  thru  80  db 

BK  1(20)  Greater  than  80  db 


Gain 

GY  1(89) 

y.3 

P.O.  Circuit  Parameters  GY  1(86) 

Gallium 

3K  11(10) 

jO 

P.O.  Dopant  Materials  BK  11(18) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 

BK  11(26) 

Gate 

See  AND  Gate,  NAND  Gate,  NOR  Gate, 

OR  Gate 

Gate  (Logic  Gate) 

RD  1(46) 

V./ 

Considered  under  Circuit  Complexity* 

Gate  (IGFET  Type) 

GN  1(63) 

y..? 

Considered  under  Circuit  Component 
Regions*  (the  Gate  of  an  IGFET) 

Gate  Expanders 

BK  1(57) 

ts 

Considered  under  MEL  Device  Element 
Descriptors* 

P.O.  Circuit  Functions  BK  1(49) 

General  Catalog 

BL  l 168} 

P.O.  Vendor  Report  BL  1(67) 

General  Electric 
(07) 

SD  1(581 
SD  1(97) 

y.y 

Considered  under  Report  Type* 

P.O.  Device  User  BL  1(26) 

Considered  under  Report  Source* 

General  Instrument 
Corp.  (05) 

RD  I (S3) 

RD  T (69) 

a)  $.-i 

b)  y-y 

Considered  under  Manufacturer 

P.O.  Device  Manufacturer  BL  1(25) 

Considered  under  Report  Source* 

General  Method¬ 
ology 

OR  1(01) 

P.O.  Reliability  Technology  OR  1(00) 

General  Purpose 

GN  1(32) 

r  i 

P.O.  Diode  GN  1(30) 

-  Junction 


P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptor* 


11? 


Germanium 


QK  11(49)  a)  ?.3  P.o.  Substrate  Materials  bk  11(46) 


% 

i 


Considered  under  Non-Functional 
Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

Glass  RD  1(89)  a)  ¥3  p»°*  Package  Material  (primary) 

RD  1(87) 

Considered  under  Non- Functional 
Element* 

P.O.  Device  Element  Materials 
BK  11(26) 

b)  fJj  p.o.  Substrate  Materials  BK  11(46) 

Considered  under  Non-Functional 
Element* 

P.O.  Device  Element  Materials 
BK  11(26) 

c)  P.O.'  Surface  Protection  BK  11(53) 

Considered  under  Non-Functional 
Element* 

P.O.  Device  Element  Materials 
BK  11(26) 

Glass  Dielectric  See  Dielectric,  Glass 

Glass  Flat  Pack  See  Flat  Pack,  Glass 

Glass  Frit  BK  11(59)  a)  T.J  P.O.  Die  Bonding  W  1(32) 

P.O.  Assembly  VJ  1(30) 

P.O.  Fabrication  Techniques  and 
Equipment  W  I (00) 

b)  P.O.  Die  Bond  Material  BK  11(53) 

Considered  under  Non-Functional 
Element* 

P.O.  Device  Element  Materials 
BK  XI (26) 

Glass-to-Glass  BK  1(91)  a)  y. P.O.  Package  Seal  BK  1(90) 

Seal 
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Glass-to-Glasn 
Seal  (corjt'd) 


aiosB-to-Metal 

Seal 


Gold  (AllO 
Gold 


Gold 


Gold 


Gn*«l 


b)  f  P.O.  Encapsulat Jon/Package  £>#alihg 

ti  Hit) 


P,b.  Fabrication  Technique*  and 
Equipment  {/  X  (00) 

3K  1(92)  a)  £<5  P.O,  Package  Sea*  BK  1(90) 

b)  7  P.O.  jfebapsulat lort/Pacf4#e  Sealing' 
W  I(3$)‘ 


P.O.  Fabrication  Techniques  and 
EquijiWnt  W  I  (00) 

.GY  "5  Unqualified  term' 

EK  11(23)  ^  3  P.o.  Dopant  Materials  BK  11(18) 

Considered  under  Functional  Element* 

P.O.  Device  Element  Materials 
BK  II  (26) 

>.0.  Gold  (All)  GY  tea*) 

‘BK  11(0*1’  *  1  PvO.  Circuit  He  tall  izatiorr  Mat*r3*l» 

,BKl  15(00) 

Considered  under  Functional  Element*'' 


P.O.  Device  Element  “Materaa-ls 
BK  11(26) 

P.O.  Gold  (All)  GY  1(64) 

JBK-  HMZ9)  t  t  P.o.  Wire  Materials  BK  51.(2-71 

Considered  under  Sucrcti onal  Element*" 

P.O.  Device  Element  Materials 
BK  1 J (26) 

P.O.  Gold  (All)  GY  1(34) 

UK  11(67)  3^ 5  l-.o.  Packaoe  Terminal  Material 

BK  ii (6<) ~ 


Considered  under  Non-Funcdonasl 
Element*- 


f ' . .  Device  Element  Materials 

ar  r>(2o> 

P.O.  Gold  (AU)  GY  X(84) 


I 


■J 


1 


\ 

J 


1 

j 

\ 
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P.O.  Interconnection  System  RD  1(26) 
P.o.  Interconnection  System  RD  1(26) 
P.O.  Interconnection  System  RD  1(26) 


dold-toiAlumimJn , 
Direct 

RD  1(29) 

KJ 

Oold-to-Aluminum, 
Wir«  Bond 

RD  1(30) 

Kt 

Ooldato-Oold, 

Diitet  (goid-to- 
gold,  inverted 
cfiip,  gold-to- 
goid,  flip  chip 

RD  1(31) 

n 

Goi(i-to~Gold, 

Wire  Bond 

RD  1(32) 

71 

Gold-to-Silicon- 
to  Aluminum, 

Wire  Bond 

?/ 

Gold  Germanium 
Eutectic 

BK  IX (60) 

f-2 

Gold  Silicon 
Eutectic 

BK  11(61} 

*3 

Government  Agency 
QK  Specifications 

W  1(81) 

It 

Ground  Checkout 

CR  1(39} 

tn 

Ground  Checkout 

OR  1(46) 

t'/i 

Ground  Checkout 

OR  1(52) 

tn 

P.O.  Interconnection  System  RD  1(26) 
P.O.  Interconnection  System  RD  1(26) 

P.O.  Die  Bond  Msterial  BK  II (S3) 

Considered  under  Non-Functional 
Element* 

P.O.  Device  Element  Material 
BK  11(26) 

P.O.  Die  Bond  Material  BK  11(58) 

Considered  under  Non-Functional 
Element* 

P.O.  Device  Element  Material 
BK  11(26) 

/ 

P.O.  Quality  Assurance  Specifications 
W  1(80) 

P.O.  Aircraft  Environment  OR  1(36) 
P.O.  Application  Environment  OR  1(35) 
Considered  under  Applications 
P.O.  Missile  Environment  OR  1(45) 

P.O.  Application  Environment  OR  1(35) 
Considered  under  Applications 
P.O.  Spacecraft  Environment  OR  1(51) 
P.O.  Application  Environment  OR  1(35) 
Considered  under  Applications 
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Ground  Environment  OR  1(40) 


Ground  Fixed  OR  1(41) 


Ground  Laboratory  OR  1(42) 


Ground  Mobile  OR  1(43) 


Ground  Portable  OR  1(44) 


CTO  (Gate  Turn  Off  GN  1(03) 
Switch*) 


Gunn  Effect  Diode  GN  1(33) 


Gunn  Ef fect/Nc-ga- 
tive  Resistance 


/  //  P.0.  Application  Environment  OR  1(35) 

Considered  under  Applications 
Includes: 

Ground  Fixed  OR  1(41) 

Ground  Laboratory  OR  1(42) 

Ground  Mobile  OR  1(43) 

Ground  Portable  OR  1(44) 

'<  if  P.0.  Ground  Environment  OR  1(40) 

P.0.  Application  Environment  OR  1(35) 

Considered  under  Applications 

V  //'  P.O.  Ground  Environment  OR'  1(40) 

P.o.  Application  Environment  OR  1(35) 

Considered  under  Applications 

A  f;  P.O.  Ground  Environment  OR  1(40) 

P.O.  Application  Environment  OR  1(35) 

Considered  under  Applications 

If //  P.O.  Ground  Environment  OR  1(40) 

P.O.  Application  Environment  OR  1(35) 

Considered  under  Applications 

P.O.  PNPN  Devices  GN  1(01) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptor* 

i  -  P.O.  Diode  GN  1(30) 

P.O.  Circuit  Component  GN  1(001 

Considered  under  MEL  Device  Element 
Descriptor* 

See  Negative  Resistance/Gunn  Effect 


y 

% 
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Hafnium 


BK  11(14)  £3  P.O.  Materials  NOC  Bit  11(13) 


Hafnium  Dioxide  BK  11(11) 


Hall  Effect 


SD  1(37) 


Hard  Copy  Document  BL  1(71) 


Heat  Capacity 


SD  1(18) 


Hermetically  Sealed 


High  Reliability  RD  1(60) 
Certification 
(Hi-Rel  Certifica¬ 
tion) 

High  Temperature  Y  1(90) 


High  Temperature  Y  1(76) 


Holographic  Exam¬ 
ination  (use  of 
Holograms) 


Honeywell  (08) 


P  1(08) 


SD  i  ( SB 
SD  1(98) 


P.O.  Device  Element  Materials 
BL  11(26) 

7.3  P.O.  Dielectrics  and  Insulating 
Materials  BK  11(08) 

Considered  under  Functional  Element* 

P.O.  Device  Element  Material 
BK  11(26) 

JT.5"  P.O.  Physical  Phenomena  SD  1(23) 

P.O.  Circuit/Device  Theo-y  SD  1(00) 

S'-V  Considered  under  Document  Format* 

7. S'  P*0.  Physical  Parameters  SD  1(07) 

P.O.  Circuit/Device  Theory  SD  1(00) 

See  Can  or  Dual  in-line.  Hermetically 
Sealed 

7-1  Considered  under  Qualification  Class* 


7. fO  Considered  under  Accelerated  Life 
Test  Domain* 

P.O.  Accelerated  Life  Test  Y  1(87) 

P.O.  Part  Level  Data  Y  1(00) 

7/6  Considered  under  Step  Stress  Test 
Domain* 

P.O.  Step  Stress  Test  Y  1(73) 

P.O.  Part  Level  Data  If  1(00) 

7.L  P.O.  Failure  Analysis  Techniques 
T  P  1(01) 

P.O.  Failure  Analysis  Studies  P  X(OG) 
7.*f-  P.O.  Device  User  BL  1(26) 

Considered  under  Report  Source* 


Humidity 


GY  1(28)  $T/£ 


Humidity 

Hybrid  Integrated 
Circuit* 


Hybrid  Microcir¬ 

RD  1(03) 

r./ 

cuit  (Hybrid 
Integrated  Cir¬ 
cuit*) 

IF  Amplifier 

BK  1(58) 

IGFET  (Insulated 

GN  1(13) 

Gate  Field  Ef¬ 
fect  Transistor) 


IITRI  Generated 
Data  Summary 

BL  1(54) 

IITRI  Gener'ted 
Device  Des¬ 
criptions 

BL  1(53) 

n- 

Immersion 

GY  1(29) 

Improper  Component 
Alignment 

P  1(63) 

U 

P.0.  Environmental  Conditions  GY  1(24) 
P.O.  Part  Level  Data  Y  1(00) 

See  Moisture  Failure  Stress  Domain 
See  Hybrid  Microcircuit 

Considered  under  Microelectronic 
Category* 

P.O.  Circuit  Functions  BK  1(49) 

P.O.  Field  Effect  Transistor  GN  1(12) 

P.O.  Transistors  CN  1(09) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

Includes: 

MNS  GN  1(46) 

MOS  GN  1(28) 

MTOS  GN  1(47) 

N-Channel  IGFET  GN  1(14) 

P-Channel  IGFET  GN  1(15) 

SOS  GN  1(81) 

Thin  Film  GN  1(82) 

Considered  under  Report  Type* 

Considered  under  Report  Type* 

P.O.  Environmental  Conditions  GY  1(24) 
P.O.  Part  Level  Data  Y  ?(00) 

P.O.  Workmanship  Defects  p  1161) 

P.O.  Causes  of  Failures  F  1(49) 

P.O.  Failure  Analysis  Studies  P  1(00) 
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Improper  Etch 


P  1(81) 


T(t 


Improper  Mask 
Alignment 

P  1(64) 

7  C 

Improper  Package 
Marking 

P  1(65) 

Si- 

Improper  Wire 

Bondi ng 

P  1(66) 

Impurity  Diffusion 

SD  1(38) 

i Tif 

Indium 

BK  11(38)  . 

f.3 

Inductance 

GY  1(96) 

Y.3 

Inductor 

GN  1(40) 

Industrial/ 

Commercial 

RD  1(61) 

t  ! 

Industry  Associa¬ 
tions  (ASYM, 

BI.  1(27) 

IEEE) 


P.O.  Physical  Defect  P  1(70) 

P.O.  Failure  Analysis  Studies  P  I (CO) 

P.O.  Workmanship  Defects  P  1(61) 

P.O.  Causes  of  Failures  P  1(49) 

P.O.  Failure  Analysis  Studies  p  1(00) 

P.O.  Workmanship  Defects  P  1(6)) 

P.O.  Causes  of  Failures  P  1(49) 

P.O.  Failure  Analysis  Studies  P  1(00) 

P.O.  Workmanship  Defects  P  1(61) 

P.O.  Cause  of  Failures  P  1(49) 

P.O.  Failure  Analysis  Studies  P  1(00) 

P.O.  Physical  Phenomena  SD  1(21) 

P.O.  Circuit/Device  Theory  SD  1(00) 

P.O.  Materials  NOC  BK.  11(13) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Material  BK  II 126) 

P.O.  Device  Parameters  GY  1(93) 

P.O.  Circuit  Components  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptor* 

Includes: 

Film  GN  1(27) 

Simulated  (i.e.  gyrator)  1(41) 
Considered  under  Qualif icatio=  Class* 

Considered  under  Report  Source* 
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Industry  Associa-  BL  1(38)  Considered  under  Sponsoring  Organiza¬ 
tions  (ASTM,  tion* 

IEEE) 


Information  Systems* 

fJX 

Other  NOC 

*  1 

'l  4 

Inherent  Material 

Flaws  P  1(50) 

P.O.  Causes  of  Failure  P  1(49) 

|  J 

P.0.  Failure  Analysis  Studies  P  1(00) 

1  1 
-j 

Inprocess  Inspec-  OS  1(91) 

n 

P.O.  Corrective  Measures  OR  1(89) 

J-  3 

tion  Procedures 

P.O.  Failure  Analysis  Studies 

i  j 

I  J 

P  1(00) 

*  -1 

Inspection  OR  1(28) 

* 1 

P.O.  Facilities  OR  1(27) 

4-  1 

l  1 

P.O.  Reliability  Technology  CR  X(00) 

< 

' 

Inspection  Spec-  P  1(29) 

ification  De- 

u 

P.O.  Failure  Mode  P  1(27) 

f:  i 

viat ion 

P.O.  Failure  Analysis  Studies  P  1(00) 

Insulating  Materials 

See  Dielectrics  and  Insulating 

- 

Materials 

z  , 

Instrumentation  OR  1(60) 

Considered  under  Equipment  Class* 

\ 

and  Display 

l  i 

Considered  under  Applications 

{  \ 

r  i 

Interconnection  RD  1(26) 

ti 

Includes: 

System 

Aluminum-to-Aluminum,  direct 

5 

RD  1(27) 

*  i 

Aluminum-to-Aluminum,  wire  bond 

* 

RD  1(28) 

?  * 

Gold-to-Aluminum,  direct  RD  1(29) 

:  \ 

Gold-to-Alumimm,  wire  bond 

:  i 
■  £ 

RD  1(30) 

5  j 

Uold-to-Goid,  direct  (Gold-to- 

V  1 

Gold,  inverted  chip:  Gold-to- 

1 

Gold,  flip  chip)  RD  1(31) 

i  i 

Oold-to-Oold.  wire  bond  RD  1(32) 

■?*  j 

Gold-to-Silicon-to-Aluminum, 

;  1 

wire  bond  RD  1(33) 

<  -I 
l  1 

ssrsiw 


rw*m&r’2 


Intermittent  Life  Y  1(50) 
Test 


Intermittent  Life 
Test  Load  Power 


Intermittent  Life 
Test  Supply 
Voltage 


Intermittent  Life 
Test  Temperature 


^  P.0.  Part  Level  Data  Y  1(00) 
Includes: 

Intermittent  Life  Test  Load  Power 

Intermittent  Life  Test  Supply 
Voltage 

Intermittent  Life  Test  Temperature 
Intermittent  Stress  Domain* 

'{T./C  P.0.  Intermittent  Life  Test  Y  1(50) 
P.0.  Part  Level  Data  Y  1(00) 
Includes: 


1(69)  <  95%  Rated 
1(70)  95%  to  < 105%  Rated 

1(71)  105%  to  <  155%  Rated 

1(72)  >  155%  Rated 

f  /c  P-O.  Intermittent  Life  Test  Y  I{50) 
P.0.  Part  Level  Data  Y  I (CO) 
includes: 


1(65)  <95%  Rated 
1(66)  95%  to  <105%  Rated 

1(67)  105%  to  <  155%  Rated 

1(68)  >  155%  Rated 

Jp'/t  P.O.  Intermittent  Life  Test  Y  1(50) 
P.0.  Part  Level  Data  Y  1(00) 
Includes: 

Y  1(56)  <~82.5*C 

Y  1(57)  -82. 5°C  to  <  -42.5°C 

Y  1(58)  -42 . 5C C  to  <  21°C 

Y  1(59)  21°C  to  <  31°C 
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Includes  (cont’d) 


Intermittent  Life 
Vest  Temperature 
icont'd) 


Intermittent  Stress 
Doma i n* 


Internal  Connec-  RO  1(98) 
tion  Mode 


internal  Connec-  RO  1(98) 
tion  Mode  HOC 


Y  I{60  31»C  to  <102. VC 

Y  1(61)  102. 5*0  to  <  152 . S'>C 

Y  1(62)  152. 5°C  to  <  202.5»C 

Y  1(63)  202.  VC  to  <  302. 5’C 

Y  1(64)  >302.5"C 

y./£  P.O.  Intermittent  Life  Test  Y  1(50) 
P.O.  part  Level  Data  Y  1(00) 

See: 

Current  Y  1(51) 

Power  Y  1(52) 

Temperature  Y  1(53) 

Voltage  Y  1(54) 

Combination  with  Environment 
Stresses  Y  :(55) 

S'.J  Includes: 

Beam  Lead  RD  1(94) 

Flurh  (metallized)  R r»  1(06) 

Flying  Leads  RD  1(97) 

Inverted,  Face  Down  (lid,  flip 
chip)  RD  1(95) 

Ir, ter  ml  Connection  Mode  N0C 
RD  1(98) 

P.O.  Internal  Connection  Mode  RD  I(9j) 


Inversion  and  SD  1(39)  a)  v  •»*"'  P.O.  Physical  Phenomena  SO  1(23) 

Channeling 

P.O.  Circuit/Device  Theory  SD  1(00) 
b)  f  (p  P.O.  Failure  Phenomena  sn  1(78) 

P.O.  Failure  Analysis  Studies  P  1(00) 


Inverted  Chip,  Gold- 
to-Gold 


See  Gold-to-Gold 


Inverted,  Face  RD  1(95)  P.O.  Internal  Connection  Mode  RD  1(93) 

Down  (Lid,  Flip 
Chip) 

Inverter  BK  1(71)  y' $  P.O.  Circuit  Functions  BK  1(49) 

Ion  Migration  SD  1(40)  a)  £  $  P.O.  Physical  Phenomena  SI)  1(23) 

P.O.  Circuit/Device  Theory  SD  1(00) 

b)  %  ^  P.O.  Failure  Phenomena  SD  1(78) 

P.O.  Failure  Analysis  Studies  P  1(00) 

IR  Thermal  Mapping  P  1(09)  "3 /.  P.O.  Failure  Analysis  Techniques 

P  1(01) 

P.O.  Failure  Analysis  Studies  p  1(00) 

Iron  BK  11(39)  £3  P.O.  Materials  NOC  BK  11(13) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

Isolation  Method  RD  1(34)  % j  Includes: 

Dielectric,  Air  (Beam  Lead*) 

RD  1(35) 

Dielectric,  Ceramic  RD  1(36) 
Dielectric,  Glass  RD  1(37) 

.  Dielectric,  Nitride  RD  1(38) 

Dielectric,  Oxide  RD  1(39) 

Junction  RD  I{41) 

Resistive  RD  1(42) 

Dielectric,  NOC  RD  1(40) 

Isolation  Region  GN  1(69)  Considered  under  Circuit  Component 

Regions* 

Considered  under  MEL  Device  Element 
Descriptors* 
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Item  Status* 


ITT  Semiconductor 
(06) 


JFET  (Junction 
Field  Effect 
Transistor) 


Journal  Article 

Junction 

Junction  Forma¬ 
tion 


Kovar 


Laboratory  En¬ 
vironmental 
Teat 

Laboratory  Ground 
Envi ronment 


ft.  3  See  s 

Developmental  BK  1(96) 
Experimental  BK  1(97) 

Pilot  Production  BK  1(98) 
Production  BK  1(99) 

RD  1(83)  a)  Kal  Considered  under  Manufacturer 
RD  1(70) 

b)  f  P.O.  Device  Manufacturer  BL  1(25) 

Considered  under  Report  Source* 

GN  1(16)  £3  P.0.  FET  GN  1(12) 

P.o.  Transistor  GN  1(09) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

BL  1(55)  /V  Considered  under  Report  Type* 

RD  1(41)  ft  P.O.  Isolation  Method  RD  1(34) 

W  1(09)  f/7  P.O.  Fabrication  Techniques  and 

Equipment  W  1(00) 

Includes: 

Alloying  W  1(10) 

Diffusion  W  1(11) 

Epitaxy  W  1(12) 

BK  11(68)  f.i  P.O.  Package  Terminal  Material 

BK  11(64) 

Considered  under  Non-Functional 
Element* 

P.O.  Device  Element  Materials 
BK  11(26) 

P  1(2  3)  S'  f  P.O.  Failure  Environment  P  1(18) 

P.O.  Failure  Analysis  Studies  P  1(00) 
See  Ground,  Laboratory  Environment 


Laboratory  Life 
Test 


P  1(24) 


LA  SCR  (Light  GN  1(04)  f.  3 

Activated  Sili¬ 
con  Controlled 
Rectifier) 


Launch  and  Flight  OR  1(47)  S’!// 


Layout  SD  1(64)  t  *> 


Lead  BK  11(40  f.d 


Lead  Attachment  GN  1(81)  5^3 

Modes  (external 
leads) 


Lead  Attachment  W  1(S0) 
Processes  and 
Equipment  (ex¬ 
ternal  leads) 


P.0.  Failure  Environment  P  1(18) 

p,0.  Failure  Analysis  Studies  P  1(00) 

P.0.  PNPN  Devices  GN  1(01) 

P.O,  Circuit  Component  ON  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

P.O.  Missile  Environment  OR  1(45) 

P.O.  ‘Application  Environment  OR  1(35) 

Considered  under  Applications 

P.O.  Computer  Aida  SD  1(63) 

P.O.  Circuit/Device  Implementation 
SD  1(60) 

P.O.  Materials  noc  ax  ZI(13) 

Considered  under  Functional  Elements* 

P.O.  Device .Element  Materials 
BX  11(26) 

Includes * 

Microcable  GN  £ (84) 

Modules  GN  1(85) 

Multilayer  Board  GN  1(86) 

Pressure  Connector  GN  1(87) 

Printed  Circuit  Board  GN  1(88) 

Soldered  GN  1(89) 

Stacked  Arrays  GN  1(90) 

Welded  GN  1(91) 

P.O.  fabrication  Techniques  and 
Equipment  W  1(60) 


Includes: 


Lead  Attachment 
Processes  etc. 

(cont'd>  Cold  Welding  W  1(51) 

Resistance  Weld  GN  1(95) 

Soldered  GN  1(89) 

Lead  Attachment  Processes  and 
Equipment  NOC  W  1(52) 

Lead  Attachment  W  1(52)  ff.'J  p.o.  Lead  Attachment  Processes  and 

Processes  and  Equipment  W  1(50) 

Equipment  NOC 

P.O.  Fabrication  *rechniques  and 
Equipment  W  1(00) 

Lead  Fatigue  SD  1(86)  Y.tfi  p.o.  Failure  Phenomena  SD  1(78) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Lead/Terminal  Bond  GN  1(92)  sfq  includes: 

Mode  •  9,0 

Ball  TC  Bond  GN  1(93) 

Plated  GN  1(94) 

Resistance  Weld  GN  1(95) 

Solder  GN  1(96) 

Switch  TC  Bond  GN  1(97) 

Ultrasonic  Bond  GN  1(98) 

Wedge  TC  Bond  GN  1(99) 

Lead/Terminal  W  1(37)  Y.'J  P.O.  Assembly  W  1(30) 

bonding  (wire  • 

bonding*)  P.O.  Fabrication  Techniques  and 

Equipment  W  I ( 00) 

Includes: 

Thermocompression  bonding  w  1(38) 
Ultrasonic  Bond  GN  1(98) 

i.ID*  ( leadless  See  Inverted,  Face  Down 

inverted  de¬ 
vice*) 

Limited  BL  1(17)  Considered  under  Report  Security 

Classification* 

P.O.  Classified  BL  1(13)  or 
Unclassified  BL  ?. (16) 
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* 


Linear  (Analog*)  RD  2U2J 

Linear  Device  RD  1(23) 


Linear  Device  RD  1(86) 

NOC 

Liquid  Immersion  P  1(35) 

Loose  Material  P  1(67) 

in  Package 


Lot  Acceptance  YI(05) 


Low  Barometric  GY  1(30) 

Pressure 


LSI  Interconnec-  i  SD  1(65) 
tion  Design 


LSI  (Large  Scale  BK  1(83) 

Integration*) 

Machine  Printout  BL  1(72) 

Machine  Processing  OR  1(20) 

Machine  Sensible  BL  1(73) 

Format 


Coneidered  under  Functional  Category* 
t> /  Considered  under  Operational  Type* 
Includes! 

Differential  RD  1(2*) 

Single  Ended  RD  1(25) 

Linear  Device  NOC  PD  1(86) 

^  /  P.0.  Linear  Device  RD  1(23) 

9  £  P.O.  Failure  Stress  Domain  P  1(33) 

P.0.  Failure  Analysis  Studies  p  1(00) 

9  If  P.O.  Workmanship  Defects  P  1(61) 

P.O,  Causes  of  Failures  P  1(49) 

P.O.  Failure  Analysis  Studies  P  1(00) 

9/C  p.o.  Quality  Assurance  Y  1(03) 

Considered  under  Test  Type* 

P.O.  Part  Level  Data  Y  1(00) 

9  /C  P.O.  Environmental  Conditions 
GY  1(24) 

P.O.  Part  Level  Data  Y  1(00) 

9-  A  P.O,  Computer  Aids  SD  1(63) 

P.O.  Circuit/Device  Implementation 
SD  1(60) 

9.  3  Considered  under  Scale  of  Integration* 

9  Considered  under  Document  Format* 

9 *}  P.O.  Statistical  Tools  OR  1(15) 

P.O.  Reliability  Technology  Oft  1(00) 
9 Considered  under  Document  Format* 
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-Tie 


Magnetism 

SD  1(41) 

d’-'f 

Magnetic  Film 

BK  1(59) 

v.z 

Storage  Ele¬ 
ments 

Major  System* 

7  3 

P.O.  Physical  Phenomena  SD  1(23) 
P.O.  Circui t/Oevice  Theory  GD  1(00) 
P.O.  Circuit  Functions  8K  1(49) 

Sees 

F-lli  oy  1(53) 

Minur.eman  IX  CV  1(54) 


k 

f 

X 


i 


Malfunction  Re-  OR  1(76) 
ports 


S'*//  P-O.  Reliability  Data  OR  1(72) 
Considered  under  Applications 


Manual  Systems  OR  1(26)  y/j  P.O.  Data  Collection  and  Reduction 

OR  1(23) 

P.O.  Reliability  Technology  OR  1(00) 
Manufactut ic  y  g  DIGIT  CODE 


Tens  Units 


RD 

1(83) 

0- 

RD  1(64) 

-0 

RD 

1(74) 

1- 

RD  1(65) 

-1 

RD 

1(75) 

2- 

RD  1(66) 

-2 

RD 

1(76) 

3- 

RD  1(67) 

-3 

RD 

£(77) 

4- 

RD  1(68) 

-4 

RD 

1(78) 

5- 

RD  1(69) 

-5 

RD 

1(79) 

6- 

RD  1(70) 

-6 

RD 

1(80) 

7- 

RD  1(71) 

-7 

RD 

1(81) 

8- 

RD  1(72) 

-8 

RD 

1(62) 

9- 

RD  1(73) 

-9 
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•  *”  -w  i.  <p*  i 


Manufacturer 

(rent'd) 


RD  1(83)  Amelco  Semiconductor  (01) 

RD  1(65) 

RD  1(83)  Amperex  Electronic  Corp.  (02) 

RD  1(66) 

RD  1(83)  Bunker-Pamo  Corp.  (03) 

RD  1(67) 

RD  1(83)  Fairchild  Semiconductor  (Q4) 

RD  1(68) 

RD  1(83)  General  Instrument  Corp.  (05) 

RD  X (69) 

RD  1(83)  ITT  Semiconductor  (06) 

RD  1(70) 

RD  1(83)  Motorola  Semiconductor  Products 
RD  1(71)  (07) 

RD  1(83)  National  Semiconductor  Corp.  (08) 
RD  1(72) 

RD  1(83)  Philco-Ford  Corp.  (09) 

RD  1(73) 

Philco-Ford  Bipolar  TC's 

Philco-Ford  MOS  IC’s 

RD  1(74)  Radiation,  Inc.  (10) 

RD  1(64) 

RD  1(74)  Radio  Corporation  of  America  (11) 
RD  1(65) 

RD  1(74)  Raytheon  Company  (12) 

RD  1(66)  . 

RD  1(74)  Signetics  Corp.  (13) 

RD  1(67) 

RD  1(74)  Siliconix,  Inc.  (14) 

RD  1(68) 

RD  1(74)  Sperry  Semiconductor  (15) 

RD  1(69) 

RD  1(74)  Sprague  Electric  Co.  ! 

RD  1(70) 

RD  1(74)  Syl vania  Electric  Products  Inc. 

RD  I(7i)  (17) 
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III4U,  j  U I  ■»II»,^P«M^*'4  J4U 


Manufacturer  (cont’d) 


Manufacturing  GV  1(79) 

Date 


Martin-  SD  1(58) 

Marietta  (09)  SD  1(99) 


P.D  1(74)  Texas  Instruments  Incorporated  (18) 
RD  1(72) 

RD  1(74)  Traneitron  Electronic  Coro,  (19) 
RD  1(73) 

RD  1(75)  Union  Carbide  Electronics  (20) 

RD  1(75)  Westmghouse  Electric  Corp.  (21) 

RD  1(65) 

a)  y  y  P.0.  Device  Manufacturer  BL  1(25) 
k)  y ■  H.  Considered  under  Report  Source* 


?  2.  Includess 

GV  1(62) 

1962 

GY  1(63) 

1963 

GV  1(64) 

1964 

GY  1(65) 

1965 

GY  1(66) 

1966 

GY  1(73) 

Jan. -June 

GY  1(74) 

July-Dee. 

GY  1(67) 

1967 

GY  1(68) 

1968 

GY  1(69) 

1969 

GY  1(70) 

1970 

GY  1(71) 

GY  1(72) 

GY  1(75) 

Jan. -Mar. 

GY  1(76) 

Apr. -June 

GY  1(77) 

July-Sept. 

GY  1(78) 

Oct. -Dec. 

•f  P.O.  Device  User  BL  1(26) 

Considered  under  Report  Source* 
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ks&  V  t  ec'W  -i 


| 


Masking  W  1(17)  f-'J  P.O.  Photolithography  Vf  1(14) 


P.O.  Fabrication  Techniques  and 
Equipment  W  1(30) 


Mask  Design 

SD  1(66) 

a) 

T.£  P.O.  Computer  Aida  SD  1(63) 

i. 

b) 

f.S  P.O.  Circuit/Device  Implementation 

SD  1(60) 

Mask  Misalignment 

P  1(82) 

f P.O.  Physical  Defects  P  1(70) 

% 

P.O.  Failure  Analysis  Studies  P  1(00) 

Material  Control 
(RAW)  Specifica¬ 
tions 

W  1(77) 

t.  Considered  under  Specifications 

* 

Material  Prepara¬ 
tion 

W  1(01) 

t.  y  P.O.  Fabrication  Techniques  and 

Equipment  W  1(00) 

Includes: 

Crystal  Growth  W  1(02) 

Purification  and  Refinement  K  1(03) 

Materials  Control 

OR  1(92) 

&.C  P.O.  Corrective  Measures  OR  I (89) 

- 

♦  » 

P.O.  Failure  Analysis  Studies  P  1(00) 

Materials  NOC 

3K  11(13) 

S’,  3  Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

Includes: 

XI-VI  Compounds1  BK  11(32) 

III- V  Compounds1  BK  II (3i) 

IV- VI  Compounds1  BK  II -4) 

IV- IV  Compounds1  BK  II (35) 

III-VI  Compounds1  BK  11(98} 

Cermets  and  dates  (all  com¬ 
positions)  BK  II  (31) 


xCompcun<2  identification  page  247 


13$ 


‘Xowk-w- «eeSst» 


in  '/ 


•'  ~-v-  fs-j*  1 


Materials  NOC 
(cont'd) 


Mathematical  Mod¬ 
eling 

Maximum  Fan-Out 
(Rating  per 
Equivalent  Gate 
Circuit) 


Maximum  Frequency 
of  Operation 


Includes  (cont'd) 

Ferrites  BK  11(36) 

Ferroelectrics  BK  11(37) 

Hafnium  BK  11(14) 

Indium  BK  11(38) 

Iron  BK  11(39) 

Lead  BK  11(40) 

Molybdenum  BK  II (41) 

Nichrome  BK  11(42) 

Platinum  BK  11(43) 

Tantalum  BK  II (44) 

Tin  BK  11(45) 

Materials  NOC  BK  11(13) 

SD  1(52)  P.O.  Circuit/Device  Theory  30  1(00) 


X.3  Considered  under  Electrical  Pro¬ 
perties* 

BK  1(03)  Less  than  5 
BK  1(04)  5  thru  10 

BK  1(05)  Excess  of  10 

f*.  3  Considered  under  Electrical  Proper¬ 
ties  * 

BK  1(06)  Less  than  10  Hz 
BK  1(07)  10  Hz  to  less  than  10  kHz 
BK  1(08)  10  KHz  to  less  than  10  MHz 

BK  1(09)  10  MHz  to  less  than  300  MHz 

BK  1(10}  300  MHz  to  300  GHz 
BK  1(11)  Greater  than  300  GHz 


Maximum  Operating 
Temperature 


Maximum  Output 
Power 


Maximum  Fowor  Dis¬ 
sipation  (per 
Equivalent  Cir¬ 
cuit  Input) 

(gate) 


Maximum  Storage 
Temperature 


Mechanical  Environ¬ 
ments 


Y  1(77) 


9-3  Considered  under  Environmental  Capa¬ 
bilities* 

BK  1(25)  >.202. 5°C 
BK  1(26)  172. 5°C  to<202.5°C 

BK  1(27)  152. 5°C  to<172.5aC 

BK  1(28)  102. 5*C  to  <  152. 5“C 

BK  1(29)  <  102. 5°C 

d>‘  3  Considered  under  Electrical  Pro¬ 
perties* 

BK  1(21)  Less  than  10  raw 

BK  I  (22)  20  -  100  raw 

BK  1(23)  lOlraw  -  1  Matt 

BK  2(24)  Greater  than  1  Watt 

i'  3  Considered  under  Electrical  Pro¬ 

perties* 

BK  1(12)  Less  than  10  raw 

BK  1(13)  10  thru  30  raw 

BK  1(14)  Greater  than  30  nw 

y  a  Considered  under  Environmental  Capa- 

'  bilities* 

BK  1(34)  ^302. 5»C 

BK  1(35)  252. 5°C  to  <302.5nC 

BK  1(36)  202. 5°C  to  <252. 5°C 

BK  1(37)  152. 5°C  to  <202. 5»C 

BK  1(38)  102. 5*C  to  <152*5'lC 

BK  1(33;  <  102.  S»C 

£  Considered  under  Step  Stress  Test 

Domain* 

P.O.  Step  Stress  Test  Y  1(73) 

P.0.  Part  Level  Data  Y  1(00) 
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♦ 

Mechanical  En¬ 
vironments 

Y  1(91) 

f.  /a 

Considered  under  Accelerated  Life 

Test  Domain* 

P.O.  Accelerated  Life  Test  Y  1(87) 

P.O.  Part  Level  Data  Y  1(00) 

• 

Mechanical  Pro¬ 
pagation 

SD  1(42) 

*.r 

P.O.  Physical  Phenomena  SD  1(23) 

P.O.  Circuit/Device  Theory  SD  1(00) 

Mechanical  ShocK 

GY  1(31) 

S\/C 

P.O.  Environmental  Condition  GY  1(24) 

P.O.  Part  Level  Data  Y  1(00) 

Mechanical  Shock 

P  1(36) 

£6 

P.O.  Failure  Stress  Domain  P  1(33) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Mechanical  Stress 
Testing 

MECti* 

OR  1(38) 

P.O.  Test  Techniques  and  Procedures 

OR  1(03) 

P.O.  Reliability  Technology  OR  1(00) 

See  CML 

• 

MEL  Device  Element 
Descriptor* 

<*.  *? 

Includes: 

.  Circuit  Component  GN  1(00) 

Circuit  Component  Regions* 

Die  Size 

Metal 

RD  1(90) 

y.  5 

P.O.  Package  Material  (Primary) 

RD  1(87) 

Considered  on  Hon- Functional  Elements* 

P.O.  Device  Element  Materials 

BK  11(26) 

Metallization 
Diseontinui ty 

Metallization 

Materials 

P  1(83) 

P.O.  Physical  Defects  P  1(70) 

P.O.  Failure  Analysis  Studies  P  1(00) 

See  Circuit  Metallization  Materials 

- 

Metallurgical 

Dif fusion 

SD  1(87) 

P.O.  Failure  Phenomena  SD  1(78) 

P.O.  Failure  Analysis  Studies  P  1(00) 

• 

Metallurgy  cal 
Phenomena 

SD  1(53) 

Z.T 

P.O.  Circuit/Device  Theory  SD  1(00) 

i  am 


^jros-i 


Metallurgical 
Phenomena  (cont'cO 


Include* t 

Alloying  W  1(10) 

Crystal  Growth  W  1(02) 

Fatigue  SD  1(54) 

Shear  Modulus  SD  1(55) 

Work  Hardening  SD  X(56) 

Young’s  Modulus  SD  1(57) 

P.0.  Thick  Film  W  1(23) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

P.O.  Deposition  W  1(22) 

P.O.  Lead  Attachment  Modes  GN  1(83) 

See  Discrete  Micro  Capacitor 

See  Hybrid  Microcircuit 

See  Multichip  Microcircuit 

#3  P.O.  Diode  GN  1(30) 

P.O.  Circuit  Component  GN  1(00) 


Considered  under  MEL  Device  "Element 
Descriptors* 

Includes: 

Composite  IC,  Diffused  RD  1(01) 

Composite  IC,  Epitaxial  RD  1(02) 

Composite  IC.  N0C  (Synonyms;  Com¬ 
patible  Monolithic*.  Monobrid*. 
Active  Substrate  IC*)  RD  1(00) 

Hybrid  Microcircuit  ( Synonyms :  Hy¬ 
brid  Integrated  Circuit*)  RD  1(03) 

Monolithic.  Diffused  RD  1(04) 

Monolithic.  Epitaxial  RD  1(05) 

Monolithic  IGFET  RD  1(06) 


s 


I 

i 

i 


Microelectronic 
Category*  ( cont ' d) 


Microelectronic 

Device 


Includes  (cont'd) 

Monolithic,  NOC  (not  otherwise 
classified.  Synonyms:  Mono*, 
Fullv  IC*,  Semiconductor  IC*) 

RD  1(07) 

Multichip  Microcircuit  (Synonyms: 
Multi chip  Hybrid  IC*)  RD  1(08) 

Thick  Film  -  Pure  1C  (Synonyms: 
Passive  Substrate  IC*)  RD  1(09) 

Thin  Film  -  Pure  IC  (Synonyms: 
TFIC* ,  Passive  Substrate  IC*) 

RD  1(10) 


See  MEL  Device 


Microfiche 

BL  1(74) 

6'  + 

Microfilm 

BL  1(75) 

W 

MIL-M-23700 

Y  1(11) 

%/C 

MIL-S-1S500 

Y  1(12) 

%Jc 

MIL-STD-202 

Y  1(13) 

VJc 

MIL-STD-750 

Y  1(14} 

%  /£> 

Military 

RD  1(62) 

y/ 

Military  and 
Space 

BL  1(30) 

Considered  under  Document  Format* 

Considered  under  Document  Format* 

Considered  under  Specification 
Reference* 

P.O.  Part  Level  Data  Y  1(00) 

Considered  under  Specification 
Reference* 

P.O.  Part  Level  Data  Y  1(00) 

Considered  under  Specification 
Reference* 

P.O.  Part  Level  Data  Y  1(00) 

Considered  under  Specification, 
Reference* 

P.O.  Part  Level  Data  Y  1(00) 

Considered  under  Qualification  Class* 

Considered  under  Sponsoring  Organiza¬ 
tion* 


Includes: 

Air  Force  BL  1(31) 
Army  BL  1(32) 
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Military  and 
Space  (cont'd) 


Military  and 
Space 


Military  Upgraded 

Minimum  Operating 
Temperature 


Minimum  Storage 
Temperature 


Minutemao  II 


BL  1(19) 


R»  1(61) 


OT  1(64) 


Includes  (cont'd) 

DOD  EL  I(3i) 

NASA  BL  1(34) 

Navy  BL  !(3S) 

¥.*!■  Considered  under  Report  Source* 
Includes? 

Air  Forres  BL  1(20) 

Army  BL  1(21) 

DOD  BL  1(22) 

NASA  BL  1(23) 

Navy  BL  1(24) 

y./  Considered  under  Qualification  Class* 

¥.3  Considered  under  Environmental  Capa¬ 
bilities* 

BK  1(20)  >-42.5*C 

BK  1(31)  -62.S«C  to  \ -42 .  5e  C 

BK  1(3.2)  -92.5’C  to  <-62. 5^0 

BK  1(33)  -82.5°C 

♦ 

3  Considered  under  Environmental  Capa¬ 
bilities* 

BK  1(40)  >-42. 5° C 

BK  1(41)  -62 . 5° C  to  <-42.V"' 

BK  1(42)  -82.5°C  to  <-62.5  ' 

BK  2(43)  -102. 5C  to  <-S2.5’C 

BK  1(44)  <  -102 . 5°C 
^3  Considered  under  Major  System* 
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Misapplication  P  1(51) 


Missile  Environment  OR  1(45) 


GN  1(46) 


Mobile,  Ground 
Environment 


■f  -"  "■-^esssa'so 


Modification 

SD  1(69} 

V  *T 

Module 

RD  1(57) 

*/ 

Modules 

GN  1(95) 

y  v? 

Moisture  or  Hum¬ 
idity 

P  1(37) 

y  6 

Moisture  Res is- 

GY  1(32)  . 

y  /c 

$.  (j.  P.O.  Causes  of  Failure  P  1(49) 

P i0.  Failure  Analysis  Studies  P  1(00) 
Includes: 

Device  Mishandling  P  1(52) 
Erroneous  Lead  Positioning  P  1(53) 
Overstressed  Devices  P  1(54) 

,5 >'. //  P.O.  Application  Environment  OR  1(35) 
Considered  under  Applications 
Includes* 

Ground  checkout  OR  1(46) 

Launch  and  Flight  OR  1(47) 

Jf*.  3  P.O.  IGFET  GN  1(13) 

P.O.  FET  GN  1(12) 

P.O.  Transistors  GN  1(09) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

See  Ground  Mobile  Environment 

V  -T  P.O.  Circuit/Device  Implementation 
SD  1(60) 

y /  Considered  under  Package  Configura¬ 
tion* 

Sf'v)  P.O.  Lead  Attachment  Modes  GN  1(83) 

S'  6  P.O.  Failure  Stress  Domain  P  1(33) 

I . O.  Failure  Analysis  Studies  P  1(00) 
y  /c  P.O.  Environmental  Condition  GY  1(24) 
P.C,  Part  Level  Data  Y  i(00) 


E'V 


f  J  -f  I  "PP"  i  .11  |l  HU  i  \  .,J  i .  ,i  i  '^T- *  ",  1JJ ‘Vv”1—  -M  g 1  WKvt  ■■.!' T^W f^Rg^g  ^  ■  I  i  WPP  II 


;  &7*»aww» 


-  **we  ^v^-*<»y»y-y36>  irf^Mwifcs^swyag  s  v**-*^,. 


1 

E 


:  1 


i  ; 

-i  ; 


Molded 


Molecular  Elec¬ 
tronic  Function 

Molybdenum 


Bk  1(93)  a) 
b) 


BK  1(60) 
BK  11(41) 


Mono* 

Monobri d* 

Monolithic,  NOC 
(Synonyms:  Mono*, 

Fully  IC*,  Semi¬ 
conductor  IC*) 

Monolithic,  Dif-  RD  1(04) 
fused 

Monolithic,  Epit-  RD  1(05) 
axial 

Monolithic  1GFET  RD  1(06) 


Monostable 

Multivibrators 

MOS 


BK  1(61) 

GN  1(28)  a) 


b) 


P.0.  Package  Seal  BK  1(90) 

Y-7  P.O.  Encapsulat ion/Package  Sealing 
W  1(39) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

P.O.  Circuit  Functions  Ek  1(49) 


Y  3  P.O.  Materials  HOT  BK  11(13) 

Considered  under  Functional  Element* 

P.O.  Device  Element  Materials 
BK  11(26) 

See  Monolithic,  NOC 
See  Composite  IC  (NOC) 

TJ  Considered  under  Microelectronic 
Category* 

9  (  Considered  under  Microelectronic 
Category* 

9 !  Considered  under  Microelectronic 
Category* 

9-  i  Considered  under  Microelectronic 
Category* 

T' 3  P.O.  Circuit  Functions  BK  1(49) 

T.9  Considered  under  Capacitor  GN  1(24) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element. 
Descriptors* 

7  3  P.O.  1GFET  GN  I  (13> 

P.O.  FET  GN  1(12) 

P.O.  Transistors  GN  1(09) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 


i  i 


3  i 


,  J 
\  ! 

*  f 
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! ! 
i 

i 


--  ^'Sgs*  -  -. 


M0S  Processes  N0C 

W  1(61) 

71 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

M0STL 

RD  K1S) 

1 ! 

P.O.  Digital  Logic  RD  1(13) 

Considered  under  Operational  Type* 

Motorola  ( 10) 

SD  I (55) 
SD  1(05) 

P.O.  Device  User  BL  1(26) 

Considered  under  Report  Source* 

Motorola  Semi¬ 
conductor 
Products,  Inc. 

(07) 

RD  1(83) 
KD  1(71) 

a) 

b) 

Y'U  Considered  under  Manufacturer 

¥ P.O.  Device  Manufacturer  BL  1(25) 

MSI  (Medium  Scale  BK  1(84) 
Integration) 

MTOS  GN  1(47) 


Multichip  Hybrid 
IC* 

Multichip  Micro- 
circuit  (Mult?.- 
chip  Hybrid  1C*) 

Multilayer  Board 

Multiple  Emitter 


RD  1(08) 

GN  1(86) 
GN  1(17) 


Multivibrator 

Multivibrator 


Ri>  1(47) 


Considered  under  Report  Source* 
f'.'l  Considered  under  Scale  of  Integration* 

jf,.}  P.0.  IGFET  GN  1(13) 

P.O.  FET  GN  1(12) 

P.o.  Transistor  GH  1(09) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

See  Multichip  Microcircuit 

%.  /  Considered  under  Microelectronic 
Category* 

P.O.  Lead  Attachment  Modes  GN  1(83) 

7.3  P.o.  Transistors  GN  1(05) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

7  f  Considered  under  Circuit.  Complexity* 

Ses  Astable,  Bistable,  Moncstable 
Multivibrator 


*"^rj u’^TV'X'v'  *->,'5^-  ^  i 


HAND  Gate  (HAND/ 
NOR  Gate*) 

NAND/NOR,  Gate* 

NASA 

NASA 


NASA 


National  Semi¬ 
conductor  Corp. 
(08) 


Navigation 


Navy 


Navy 


il-Chapnel  IGFET 


Negative  Resis¬ 
tance/Gunn  Ef¬ 
fect 


BK  1(62) 

BL  1(23) 

BL  1(34) 

Y  x(  15) 

RD  1(83) 
RD  1(72) 

OR  1(61) 

BL  1(24) 

BL  1(35) 

GN  1(14) 


Su  1(43) 


¥3  P.O.  Circuit  Functions  BK  1(49) 

See  NANS  Gate 

f f  P.O.  Military  and  Space  BL  1(19) 

Considered  under  Report  Source* 

g.H-  P.O.  Military  and  Space  BL  1(30) 

Considered  under  Sponsoring  Organiza 
tion 

%  !c  Considered  under  Specification  Ref¬ 
erence* 

P.O.  Part  Level  Data  Y  1(00) 

a)  fA  Considered  under  Manufacturer 

b)  P.O.  Device  Manufacturer  BL  1(25) 
Considered  under  Report  Source* 

g'd  Considered  under  Equipment  Class* 

Considered  under  Applications 

Ym*f  P.O.  Military  and  Space  BL  1(19) 

Considered  under  Report  Source* 

P.O.  Military  and  Space  BL  1(30) 

Considered  under  Sponsoring  Organiza 
tion* 

f.3  P.O.  IGFET  GN  1(13) 

P.O.  FET  GN  1(12) 

P.O.  Transistors  GN  1(09) 

P.O.  Circuit  Component  Q4  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

g'.S’  P.O.  Physical  Phenomena  SD  J(23) 

P.O.  Circuit/Device  Theory  SD  1(00) 
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- - -  -~ 


.•tr^«^v?!,1?V,.^|!.^  * 


M  Z 

g 


.  v<H»#?‘3»nW(H: 


Nichrome 


BK  11(42)  f.S  P.0.  Materials  NOC  BK  11(13) 

Considered  under  Functional  Elements* 

P-O.  Device  Element  Material 
BK  11(26) 


Non-Military 

Government 

Agency 


BL  1(39) 


y  * 


See: 

Die  Bond  Material  BK  11(58) 

Package  Material  (Primary)  RD  1(87) 

Package  Terminal  Material  BK  11(64) 

Substrate  Materials  BK  n(46) 

Surface  Protection  BK  11(53) 

Considered  under  Sponsoring  Organiza¬ 
tion* 
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Nickel  (All) 

GY  1(85) 

£3 

Unqualified  terms 

:p 

• 

Nickel 

BK  11(05) 

■n.3 

P.0.  Circuit  Metallization  Material 

BK  11(00) 

*• 

■  r 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Material 

BK  11(26) 

! ; 

P.O.  Nickel  (All)  GY  1(85) 

I  ► 

Nitride  Dielec¬ 
tric 

See  Dielectric,  Nitride 

Noise,  Acous¬ 
tical 

P  1(38) 

r.<r 

P.O.  Failure  Stress  Domain  P  1(33) 

P.O.  Failure  Analysis  Studies  P  1(00) 

i 

i 

. 

Noise  Figure 

GY  1(90) 

?.o 

P.O.  Circuit  Parameters  GY  1(86) 

? 

1 

$ 

Noise  Margin 

GY  1(91) 

f.i 

P.O.  Circuit  Parameters  GY  1(86) 

? 

? 

j 

• 

Non-Destructive 

Evaluation 

P  1(10) 

P.O.  Failure  Analysis  Techniques 

P  1(01) 

i 

* 

* 

P.O.  Failure  Analysis  Studies  E  1(00) 

* 

Non-Functional 

Elements* 

V.3 

P.O.  Device  Element  Material 

BK  11(26) 

* 

i 

S 

;  j 

•  i 

J 

1 

1 

i  i 

;>  j 


iS  i 

Ci  3 


4  i 


.  1 


Non-Military 

Government 

Agency 

BL  1(28) 

r.¥ 

Norden  (11) 

SD  1(59) 

SD  1(91) 

NOR  Gate  (NOR/ 
NAND  Gate*) 

BK  1(63) 

r.z 

NOR/NAND  Gate* 

Not  Certified 

BL  1(41) 

*.+ 

NPN 

GN  1(18) 

f.d 

Number  of  Major 

?.3 

Process  Steps* 


Open  Circuit 

P  1(30) 

Operating  Tests 

OR  1(09) 

*T 

Operational  Ampli- 

BK  1(64) 

*3 

tier 


Considered  under  Report  Source* 

P.C.  Device  User  BL  1(26) 

Considered  under  Report  Source* 

P.0.  Circuit  Functions  BK  1(49) 

See  NOR  Gate 

Considered  under  Data  Validation* 

P.O.  Transistors  GN  1(09) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

BK  1(73)  3 

BK  1(74)  4 

BK  1(75)  5 

BK  1(76)  6 

BK  1(77)  7 

BK  1(78)  8 

BK  1(79)  9 

BK  1(80)  10 

BK  1(81)  11 

BK  1(82)  12 

BK  1(72)  Other 

P.O.  Failure  Mode  P  1(27) 

P.O.  Failure  Analysis  Studies  p  1(00) 

P.O.  Test  Techniques  and  Procedures 
OR  1(03) 

P.O.  Reliability  Technology  OR  1(00) 

.  P.O.  Circuit  Functions  BK  1(49) 


l 
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J  .  ....,WJ«| 


.  -•  -»-t-<'^aa«wws 


Operational  Dynam-  GY  1(05) 
ic  Life  Test 


Operational  Dynam¬ 
ic  Test  Maximum 
Load  Power 


Operational  Dynam¬ 
ic  Test  Maximum 
Supply  Voltage 


Operational  Dynam¬ 
ic  Test  Maximum 
Temperature 


$./C  P.o.  Part  Level  Data  Y  1(00) 
Includes: 

Operational  Dynamic  Test  Maximum 
Load  Power 

Operational  Dynamic  Test  Maximum 
Supply  Voltage 

Operational  Dynamic  Test  Maximum 
Temperature 

S’.  /O  P.O.  Operational  Dynamic  Life  Test 
GY  1(05) 

P.O.  part  Level  Data  Y  1(00) 
Includes: 

GY  1(19)^95%  Rated 

GY  1(20)  95%  to  <.105%  Rated 

GY  I ( 2 1 )  1 05%  to  v 1 55%  Rated 

GY  1(22)  >155%  Rated 

fO  P.O.  Operational  Dynamic  life  Test 
GY  1(05) 

P.O.  Part  Level  Data  Y  1(00) 
Includes: 

GY  1(15)  x  95%  Rated 
GY  If  16)  95%  to  -  105%  Rated 

GY  1(17)  105%  to  <  155%  Rated 

GY  1(18)  M 55%  Rated 

S'.  JO  P.O.  Operational  Dynamic  Life  Test 
GY  1(05) 

P.O.  Part  Level  Data  Y  1(00) 
Includes: 

GY  1(06)  \  -82 . 5°C 
GY  1(07)  -82 . 5°C  to  v.  -42.S-C 

GY  1(03)  -42 . 5°C  to  <.  21'’C 

GY  1(09)  21CC  to^Sl^C 


*4  -1 
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Includes  (cont’d) 


Operational  Dynam¬ 
ic  Test  Maximum 
Temperature 

(cont'd) 


Operational  Static  Y  1(26)  f- /<5 
Life  Tests 


operational  Static  %•!€> 

Test  Load  Power 


Operational  static  /O 

Test  Supply 
Voltage 


GY 

1(10) 

31°C 

to 

<  102 . 5°C 

GY 

1(11) 

102. 

5°C 

to 

152.50c 

GY 

1(12) 

152. 

5°C 

to 

202.50c 

GY 

1(13) 

202. 

5°C 

to 

<  302. 5°C 

GY 

1(14) 

>.302 

.5oC 

P.0.  Part  Level  Data  Y  1(00) 

Includes  : 

Operational  Static  Test  Load  Power 

Operational  Static  Test  Supply 
Voltage 

Operational  Static  Test  Temperature 

P.O.  Operational  Static  Life  Test 

Y  1(26) 

P.O.  Part  Level  Data  Y  1(00) 

Includes: 

Y  1(40)  <,  95*  Rated 

Y  1(41)  95*  to  <  105*  Rated 

Y  1(42)  105*  to  <  155*  Rated 

Y  1(43)  >155*  Rated 

P.O.  Operational  Static  Life  Test 

Y  1(26) 

P.O.  Part  Level  Data  Y  1(00) 

Includes: 

Y  1(36)  ^95*  Rated 

Y  1(37)  95*  to  <.105*  Rated 

Y  1(38)  105*  to  <-155*  Rated 

Y  1(39)  >155*  Rated 
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Operational  Static 
Test  Temperature 


Operational  Type* 


OR/AND  Gate* 

OR  Gate  ( OR/AND  BK  1(65) 

Gate*) 

Output  Impedance 
(Typical) 


Overstressed  De-  P  1(54) 
vices 


7. P.O.  Operational  static  Life  Tes*. 

Y  1(26) 

P.O.  Part  Level  Data  Y  1(00) 
Includes; 

Y  1(27)  <-82.5”C 

Y  1(28)  -82 , S”C  to  <-42.5*0 

Y  1(29)  -42.5>C  to  <  21*C 

Y  1(30)  21*0  to  v  31*C 

Y  1(31)  31®C  to  s.  102 . 5°C 

Y  1(32)  102 . 5°C  to  <  152.5*0 

Y  1(33)  152.5*0  to  v  202.5*0 

Y  1(34)  202.5*0  to  v  302.5*0 

Y  1(35)  >302.5*0 

!  See: 

Digital  Logic  RD  1(13) 

Linear  Device  RD  1(23) 

See  OR  Gate 

7$  P.O.  Circuit  Functions  BK  1(49) 

7  3  Considered  under  Electrical  Pro¬ 
perties* 

Includes: 

BK  1(00)  Less  than  10  K  Ohms 
BK  1(01)  10  K  thru  100  K  Ohms 

BK  1(02)  Greater  than  100  K  Ohms 
7  £  P.O.  Misapplication  P  1(51) 

P.O.  Causes  of  Failure  P  1(49) 

P.O.  Failure  Analysis  Studies  P  1(001 
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■j 


* 


Oxidation  M  1(13)  •) 

b)  $/ 

Oxidation  De-  P  1(84) 

facts 

Oxide,  Dielectric 

Package  Configure-  f,  / 

tion* 


Package  Failure 

P  1(31) 

Package  Material 

RD  1(87) 

r.3 

(Primary) 

P.O.  Chemical  Phenomena  SD  1(01) 

P.O.  Cireuit/Device  Theory  SD  1(00) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

P.O.  Physical  Defects  P  1(70) 

P.O.  Failure  Analysis  Studies  P  1(00) 

See  Dielectric,  oxide 

See: 

Can,  Hermetic  Sealed  RD  1(52) 

Dual  In-Line,  Hermetic  Sealed 
RD  1(53) 

Dual  In-Line,  Plastic  (DIP) 

RD  1(54) 

Flat  Pack,  Ceramic  RD  1(55) 

Flat  Pack,  Glass  RD  1(56) 

Module  RD  1(57) 

Plastic  Encapsulated  (Non-DIP 
Plastic  Cap)  RD  1(58) 

P.O.  Failure  Modes  P  1(27) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Considered  under  Non-Functional 
Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

Includes: 

Ceramics  RD  1 (88) 

Glass  RD  1(89) 

Metal  RD  1(90) 

Plastic  Silicon  Resin  RD  1(91) 
Plastic,  NOC  RD  1(92) 
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Package  Seal 


BK  1(90) 


y.  3  Includes: 


f 


I 


l 


Package  Seal  NOC 

Package  Terminal 
Material 


Package  Terminal 
Material  NOC 


Package  Type 


BK  1(95) 
BK  11(64) 


BK  11(69) 


BK  11(81) 


Glass-to-Glass  Seal  BK  1(91) 

Glass-to-Meta2  Seal  BK  1(92) 

Molded  BK  1(93) 

Seam  Weld  BK  1(94) 

Package  Seal  NOC  BK  1(95) 

P.O.  Package  Seal  BK  1(90) 

.V.  '3  Considered  under  Non-Functional 
Elements* 

P.O.  Device  Element  Material 
BK  11(26) 

Includes: 

Aluminum  BK  II (65) 

Copper  BK  11(66) 

Gold  BK  11(67) 

Kovar  BK  11(68) 

Package  Terminal  Material  NOC 
BK  11(69) 

y.  P.O.  Package  Terminal  Material 

BK  11(64) 

Considered  under  Non-Functional  Ele¬ 
ments* 

P.O.  Device  Element  Materials 
BK  11(26) 

5^  •?  Includes: 

BK  11(82)  TO- 5 

BK  11(70)  TO- 70 

BK  11(71)  TO- 71 


BK  11(72)  TO-72 

BK  11(73)  TO-73 


Package  Type 

(cont'd) 


Packaging 


Includes 

(cont‘d) 

BK  11(74) 

TO-74 

BK  11(75) 

TO-75 

BK  11(76) 

TO-76 

BK  11(77) 

TO-77 

BK  11(78) 

TO-78 

BK  11(79) 

TO-79 

BK  11(80) 

TO-80 

BK  11(84) 

TO-84 

BK  11(85) 

TO-85 

BK  11(86) 

TO-86 

BK  11(87) 

TO-87 

BK  11(88) 

TO-88 

BK  11(89) 

TO-89 

BK  11(90) 

TO-90 

BK  11(91) 

TO-91 

BK  XI(95) 

TO-95 

BK  IX (96) 

TO-96 

BK  11(99) 

TO-99 

BK  11(83) 

TO-100 

Dual  In-Line,  10  Lead  BK  II (92) 
Dual  In-Line,  14  Lead  BK  II (93) 
Dual  In-Line,  NOC  BK  11(94) 

OR  1(85)  ft  //  P.0.  Application  Design  Techniques  and 

Considerations  OR  1(79) 

Considered  under  Applications 


154 


Packaging 

BL  1(63) 

r.4 

P.O.  Survey  and  Review  BL  1(59) 

Considered  under  Report  Type* 

Packaging  and  De¬ 

W  1(78) 

Spscifi cat ions 

livery  Specifica¬ 
tions 

Part  Level  Data 

Y  1(00) 

r./c 

Includes! 

Accelerated  Life  Test  Y  1(87) 

Agree  Test  OR  1(05) 

Environmental  Condition  GY  1(24) 

Intermittent  Life  Test  Y  1(50) 

Operational  Dynamic  Life  Test 
GY  1(05) 


Operational  State  Life  Test 
Y  1(26) 

Specification  Reference* 

Step  Stress  Test  Y  1(73) 
Storage  Life  Test  Temperature 
Test  Results  GY  1(43) 


Part  Number 


Ye si  Type* 


S’*  2  Part  Number  Termatrex 

Code _  Card  Numbers 

Thousand 

0 _  W  1(62) 

1  W  X (63) 


Hundred 

_0 

_1 

_2 _ 

_3_ 

_4_ 

5_ 

~6_ 

_7 

8 _ 

9 


W  1(64) 
W  1(65) 
W  1(66) 
W  1(67) 
W  1(68) 
W  1(69) 
W  1(70) 
W  1(71) 
W  1(72) 
W  1(73) 


* 


I 
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Part  Number  (eont'd) 


Passive  Substrate 
IC* 

Passivated  HOC 


P-Channel  IGFET 


Performance 

Performance 

Curves 


Part  Number 
Code _ 

Tens 

0_ 

I  Il_ 

2 

_  ~*3~ 

"4 

1  5_ 

~6_ 

_7 

8 

I  jC. 

Units 

0 
1 
2 

3 

4 

5 

6 

7 

8 
9 


Termatrex 
Card  Numbers 


W  1(40) 
W  1(41) 
W  1(42) 
W  1(43) 
W  1(44) 
W  1(45) 
Vt  1(46) 
W  1(47) 
W  1(48) 
W  1(49) 


W  1(90) 
W  1(91) 
W  1(92) 
W  1(93) 
W  1(94) 
W  1(95) 
W  1(96) 
W  1(97) 
W  1(98) 
W  1(99) 


See  Thin  Film  Pure  IC  or  Thick 
Film  Pure  IC 


BK  11(57)  p.o.  Surface  Protection  BK  11(53) 


Considered  under  Non-Functional 
Element* 


P.O.  Device  Element  Material  BK  11(26) 

GN  1(15)  1'*  P.O.  IGFET  GN  1(13) 

P.O.  FET  GN  1(12) 

P.O.  Transistor  GN  1(09) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  KEL  Device  Element 
Descriptor* 

Y  1(02)  If.  (0  Considered  under  Test  Type* 

P.O.  Part  Level  Data  Y  1(00) 

GY  1(47)  f.io  P.O.  Test  Results  GY  1(43) 

P.O.  Part  Level  Data  Y  1(00) 
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Performance 

OR 

1(29) 

Measurement 

Philco-Ford 

RD 

K83) 

a) 

Corp.  (09) 

RD 

1(73) 

b) 

*A 

Phosphorous 

BK 

11(24) 

Photochromic 

Paints 

P  Kll) 

u 

Photoconductiv¬ 

ity 

SD  1(44) 

Photolithography 

W  1(14) 

z.7 

Photoresist  W  1(18)  5 T.J 


p  Ki2)  r.c. 


P.0.  Facilities  OR  1(27) 

P.O.  Reliability  Technology  OR  1(00) 

Considered  under  Manufacturer 

P.O.  Device  Manufacturer  BL  1(25) 

Considered  under  Report  Source* 

P.O.  Dopant  Materials  BK  11(18) 

Considered  under  Functional  Element* 

P.O.  Device  Element  Material 
BK  11(26) 

P.O.  Failure  Analysis  Techniques 
P  1(01) 

P.O.  Failure  Analysis  Studies  P  1(00) 

P.O.  Physical  Phenomena  SD  1(23) 

P.O.  Circuit/Device  Theory  SD  1(00) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

Includes: 

Developing  W  1(15) 

Exposure.  W  1(16) 

Masking  W  1(17) 

Photoresist  w  1(18) 

Washing  W  1(19) 

P.O.  Photolithography  W  1(14) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

P.O.  Failure  Analysis  Techniques 
P  1(01) 


Photoresponse 

Mapping 


P.O.  Failure  Analysis  Studies 
P  1(00) 


Physical  Defect*  P  1(70) 


Physical  Par¬ 
ameters 


P  1(70)  J*(f  P.O.  Failure  Analysis  Studies  P  1(00) 

Includes: 

Broken  Lead  P  1(71) 

Contamination  P  1(72) 

Cracked  Die  P  I (73) 

Cracked  Package  P  I (74) 

Crystal  Defects  P  1(75) 

Defective  Bond  P  1(76) 

Diffusion  Defects  P  1(77) 

Epitaxy  Defects  F  1(78) 

Film  Thickness  Defect  P  1(79) 

Foreign  Material  P  1(80) 

Improper  Etch  P  1(81) 

Mask  Misalignment  P  1(82) 

Metallization  Discontinuity 
P  1(83) 

Oxidation  Defect  P  I (84) 

Pin  Holes  in  Metallization  P  1(85) 

Pin  Holes  in  Oxide  P  1(86) 

Poor  Metallization  Adhesion 
P  1(87) 

Seal  Le«k  P  1(88) 

SD  1(07)  P.O.  Circuit/Device  Theory  SD  1(00) 

Includes : 

Carrier  Concentration  SD  1(08) 
Carrier  Lifetime  SD  1(09) 

Carrier  Mobility  SD  1(10) 

Carrier  Velocity  SD  1(11) 


} 


■wuwj.ij. 


£j2j 


Physical  Par¬ 
ameters  (cont'd) 


Physical  Phen¬ 
omena 


Includes  (cont'd) 

Contact  Potential  SD  1(12) 
Diffusion  Coefficient  3D  1(13) 
Diffusion  Length  SD  1(14) 

Energy  Gap  SD  1(15) 

Energy  Level  SD  1(16) 

Fermi  Level  SD  1(17) 

Heat  Capacity  SD  1(18) 

Storage  Time  SD  1(19) 

Thermal  Conductivity  SD  1(20) 
Thermal  Diffusivity  SD  1(21) 

Work  Function  SD  1(22) 

SD  1(23)  P.0.  Circuit/Device  Theory  SD  1(00) 

Includes: 

Carrier  Diffusion  SD  1(24) 

Carrier  Generation  SD  1(25) 

Carrier  Injection  SD  i(26) 

Carrier  Recombination  Jsb  1(27) 

Carrier  Saturation  SD  1(28) 

Depletion  SD  1(29) 

Electrical  Conduction  SD  1(30) 

Eiectt ical  Noise  Generation 
SD  I  (31) 

Elertron  Spin  SD  1(32) 
Enhancement  SD  1(33) 
raults  and  Dislocations  SD  1(34) 
Ferroelectric!* y  SD  1(35) 
field  Elrect  SD  1(26) 


K~ 

fjrvt 


'i 

i'i 

33 
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Physical  Phen-  Includes  (cont'd) 

omena  (cont'd) 

Hall  Effect  SD  1(37) 

Impurity  Diffusion  SD  1(38) 

Inversion  and  Channeling  SD  1(39) 

Ion  Migration  SD  1(40) 

Magnetism  FO  1(41) 

Mechanical  Propagation  SD  J  42) 

Negative  Resistance/Gunn  Effect 
SD  1(43) 

Photoconductivity  SD  1(44) 

Pinch  Off  SD  1(45) 

Radiation  Bnission/Electrolumm- 
esence  SD  I ( 46) 

Resonance  SD  1(47) 

Reverse  Breakdown  SD  I(48j 

Superconductivity  SD  1(49) 

Thermal  Conduction  SD  1(50) 

Thermoelectric  Effects  SD  I{51) 


Pilot  Production 

BK  1(98) 

Considered  under  Item  Status* 

Pinch  Off 

SD  1(45) 

is 

P.0.  Physical  Phenomena  SD  1(23) 

P.O.  Circuit/Device  Theory  SD  1(00) 

Pin  Holes  in 
Metallization 

P  1(85) 

P.0,  Physical  Defects  P  1(70) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Pin  Holos  in 

Oxide 

P  1(86) 

P.O.  Physical  Defects  P  1(70) 

P.O.  Failure  Analysis  Studies  P  1(00) 

JPiague  Formation 

SD  2(88) 

P.O.  Failure  Phenomena  SD  1(78) 

P.O.  Failure  Analysis  Studies  P  I(O0) 

Planar  Junction 

3N  I (7C) 

33 

Considered  under  Circuit  Component 
Regions* 

Considered  under  MEL  Device  Element 
Descriptor* 


16Q 


J„-UvJ 


Plastic,  Dual  In- 

See  Dual  In-Line  Plastic 

Line 

Plastic  Encapsulated 
(Non-DIP  Plastic 

RD  I (58) 

t.l 

Considered  under  Package  Configura¬ 
tion* 

Cap) 

Plastic,  Silicon 
Resin 

RD  1(91) 

P.o.  Package  Material  (Primary) 

RD  1(87) 

Considered  under  Non- functional 
Elements* 

P.O.  Device  Element  Descriptor 

BK  11(26) 

Plastics,  NOC 

RD  1(92) 

F-3 

P.O.  Package  Material  (Primary) 

RD  1(87) 

Considered  under  Non-Functional 
Elements* 

P.O.  Device  Element  Descriptor 

BK  11(26) 

Plated 

GN  1(94) 

S'.  3 

P.O.  Lead/Terminal  Bond  Mode  GN  1(92) 

Platinum 

8K  11(43) 

7.3 

P.O.  Materials  NOC  BK  II (13) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 

BK  11(26) 

PNP 

GN  1(19) 

T.3 

P.O.  Transistors  GN  1(09) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptor* 

PNP-lateral 

GN  1(20) 

r-3 

P.O.  Transistors  GN  1(09) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptor* 

PNPN  Devices 

GN  1(01) 

P.O.  Circuit  Components  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptor* 

m 


-  . 


$i 


1 


i 

■i 

j 

| 


j 

*j 

3 

4 

;j 

i 


9 
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PMPK  Devices  Includes: 

(cont'd) 

DZAC  GN  1(02) 

GTO  GN  1(03) 

LASCR  GN  1(04) 

SCR  GN  I (OS) 

SCS  GN  1(06) 

Shockley  4-Layer  Diode  GN  1(07) 
TRIAC  GN  1(08) 


PNPN  Latch-up 

SD  1(89) 

#■((> 

P.O,  Failure  Phenomena  SD  1(78} 

Polymerization 

SD  1(06) 

P.O.  Failure  Analysis  Studies  P  1(00) 

P.O.  Chemical  Phenomena  SD  1(01) 

Poor  Design 

P  1(55) 

P.O.  Circuit/Device  Theory  SD  1(00) 

P.O.  Causes  of  Failure  P  1(49) 

P.O.  Failure  Analysis  Studies  P  1(00) 
Includes: 

Circuit  Layout  SD  1(62) 

Device  Geometry  SD  1(67) 

Process  Design  P  1(56) 

Process  Equipment  Design  P  1(57) 


Poor  Metalliza¬ 
tion  Adhesion 

Portable  Ground 
Environment 

P  1(87) 

7-0 

P.O.  Physical  Defects  P  1(70) 

P.O.  Failure  Analysis  Studies  p  1(00) 

See  Ground  Portable  Environment 

Post-Production 

Screens 

OR  1(93) 

ft.  je 

P.O.  Corrective  Measures  OR  1(89) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Post-Production 
Scree n/Burn-In 

P  1(25) 

7  6 

P.O.  Failure  Environment  p  1(18) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Power 

Y  1(52) 

r./c 

Considered  under  Intermittent  Stress 
Domain* 

Power  (cont'd) 


Y  1(92) 


Y  l  (78) 


P.O.  Intermittent  Life  Test  Y  1(50) 

p.o.  Part  1-evel  Data  Y  1(00) 

p.o.  Power  (All)  GY  1(99) 

Considered  under  Accelerated  Life 
Test  Doma i n* 

P.O.  Accelerated  Life  Test  Y  1(87) 

P.O.  Part  Level  Data  Y  1(00) 

P.O.  Power  (All)  GY  1(99) 

Considered  under  Step  Stress  Test 
Uoma  i  n* 

P.o.  Step  Stress  Test  Y  1(73) 
p.o.  Part  Level  Data  Y  1(00) 

P.O.  Power  (Ail)  GY  1(99) 


1 

r- 

. 

Power 

GN 

1(21) 

93 

P.O.  Transistors  GN  1(09) 

s 

P.O.  Circuit  Component  GN  1(00) 

i 

ft 

% 

Considered  under  MEL  Device  Element 

[ 

Descriptor* 

i 

r 

P.O.  Power  (All)  GY  1(99) 

| 

Pi  .vet  I  All) 

93 

Unqua 1 i f i ed  i erms 

\ 

I 

Power  Ampi 1 f let 

8K 

l  (fab) 

sr.3 

p.o.  Citcuit  Functions  BK  1(49) 

i 

Power  Dissipation 

GY 

1  (92) 

9.3 

p.o.  Circuit  Parameters  GY  1(86) 

i 

Power  (Power 

OK 

1(62) 

9-tf 

Considered  under  Equipment  Class* 

i 

Snppl iud) 

Considered  under  Applications 

l 

t. 

Prediction  and 

OK 

1(02) 

7* 

p.o.  Reliability  Technology  OR  1(00) 

f 

n 

Model i ng 

Pressure  Connector 

GN 

1  (H7) 

f.  3 

P.O.  Lead  Attachment  Modes  GN  1(83) 

?■ 

• 

Pt  ossure-Gas 

P  i 

!  (  )9> 

S'* 

P.O.  Failure  Stress  Domain  P  1(33) 

| 

f 

jp 

i’.O.  Failure  Analysis  Studies  P  1(00) 

- 

Pt  i  til  *:d  C  i  rcui  t 

GN 

1(88) 

9.3 

P.O.  I-ead  Attachment  Modes  GN  1(83) 

& 

5 

1  tod  id 

Piobing 

W  1(58) 

*7 

Procedure  Approved 
by  Source-Sponsor 

BL  1(47) 

rA 

Proceedings,  Sym¬ 
posia,  Conference 

BL  1(56) 

94 

Process  Control 

OR  1(94) 

U 

Process  Control 
Speci ficat ions 

W  1(79) 

tJ 

Piocess  Control 
Technique." 

W  1(55) 

*7 

Process  Design 

P  I ( 5b) 

Process  Effec¬ 

W  I  ( 5i) 

*■1 

tiveness 

Process  Equip¬ 

P  t (57) 

ment  Design 

P.O.  Process  Control  Techniques 
W  1(55) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

Considered  under  Data  Validation* 

Considered  under  Report  Type* 

P.O.  Corrective  Measures  OR  1(89) 

P.O.  Failure  Analysis  Studies  P  1(00) 
Speoi f i cations 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

Includes: 

iteveling  W  1(56) 

Deposition  Rate  Monitoring  W  1(57) 

Probing  W  1(58) 

Residual  Gas  Analysis  W  1(59) 

Use  o£  Test  Patterns  W  1(60) 

P.O.  Poor  Design  P  1(55) 

P.O.  Causes  o£  Failures  P  1(49) 

P.o.  Failure  Analysis  Studies  P  1(00) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

1  ncl  tides: 

Yield  W  1(54) 

P.o.  Poor  Ues.gn  P  1(55) 

P.o.  Causes  of  Fail  tires  P  1(49) 

P.o.  Failure  Analysis  Studies  P  1(00) 
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Process  Equip¬ 
ment  Jmprove- 
luent. 


OR  I(9cj) 


Process  Errors 

P  1(60) 

Process  Improve- 
mciii 

OR  I  (96) 

Processing 

BL  1(6-1) 

Processing  Control 

Process  Steps 

Proi  in  *  iiit-ni 

Pl  im-III  eluent 
.  .|*ec  i  1  1 1  m  t  i  on 

oit  !  ( 97 ) 

Pl  oiluci  |  M.qieC- 

1  i  on 

P  l(JO) 

Piodud  Line  Audit 

Y  1 (Oo) 

Pioduction  Ur  1(99) 

Product. ion  Teat  ok  1 1 Vo) 

end  inspection 


Propagation  delay 
(Maximum) 


pcopi let  ary  In-  HI  1  (  lb) 

fotni.it  ion 


I.k 


r.4 


f.o 


t./o • 


f-5 

S'./! 


P.o.  Corrective  Measures  OR  1(89) 

P.O.  Failure  Analysis  Studies  P  -1(00) 
p.o.  Causes  of  Failure  P  X(49) 

P.O.  Failure  Analysis  Studies  P  1(00) 
P.O.  Corrective  Measures  OR  1(89) 

P.O.  Failure  Analysis  Studies  P  1(00) 
P.o.  Survey  and  Review  8L  1(59) 
Considered  under  Report  Type* 

See  Screening 

See  Number  of  Process  Steps 

See  Qualification  -  Part  Level  Data 

P.O.  Corrective  Measures  OR  1(89) 

P.o.  Failure  Analysis  Studies  P  1(00) 

P.o.  Failure  Environment  P  1(18) 

p.o.  Failure  Analysis  Studies  P  1(00) 

P.O.  uuality  Assurance  Y  1(03) 

Cons i dei  ed  under  Test  Type* 

P.o.  Part  Level  Data  Y  1(00) 

Considered  under  Item  Status* 

Considered  under  Application  Status* 

Considered  under  Applications 

Considered  under  Electrical  Proper- 
t  les* 

Ul.  1(1 5)  Less  than  10  Nanoseconds 

HK  t(lo)  10  thru  30  Nanoseconds 

UK  1(17)  Greater  than  30  Nanoseconds 

Core. i dered  under  Report  Security 
n  j^ai f i cat  ion* 

p.w.  Classified  ill.  1(13)  or 
•  ini' lassi  f  led  Ht.  I  ( lt>) ) 
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t'ui  1 1  i cation  and 
Kef. mement 


Qjal i f 1  cation 
(Procurement) 


dual  1 1 i eat  ion 
Class* 


W  1(03)  P.O.  Material  Preparation  W  1(01) 


Y  1(07) 


Quality  At-;.. hi  jniv  Y  1(03) 
(i  lev  ice  ‘IV  s.  I 
Orient  u<J) 


P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

f.10  p.O.  Quality  Assurance  Data  Y  l(0s) 
Considered  under  Test  Type* 

P.o.  part  Level  Data  Y  1(00) 

I  See : 

Consumer  Rl)  1(59) 

High  Reliability  Certification  . 
(Hi-Rel  Certification)  Ri)  f  (60) 

I  ndust  rial/Conuiierci  a  1  Rl)  1(61) 

Military  Rl)  1(62) 

Military  Upgraded  RL)  1(63) 

f./6  Considered  under  -Test  Type* 

P.O.  Part  Level  Data  Y  1(00) 

mel  udes: 

burn- In  Test  Y  1(04) 
l-ot  Acceptance  Y  1(06) 

Product  l  . <;e  Audit  Y  1(06) 


Quality  Assurance  OR  I (9U) 
Measures 


Quality  Assurance  w  1(130) 
Spec  i !  i .  -a  t  i  ins 


Qua  1 1 1 1 ea 1 1 on  ( Procurement ) 

Y  1(07) 

Reliability  bemonstrat ion  OR  1(71) 

Screening  (Processing  Control) 

Y  1(09) 

p.o.  Coned  i ve  Measures  OR  1(89) 

P.o.  Failure  Analysis  Studies  p  1(00) 
T-f'  includes: 

ili.vernment  Agency  QA  Sj«.-«'i  (  ic.it  tons 
W  1(81) 

Quality  Control  Manuals  W  I  (hjj 
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I 

( 

! 


f 

l 

I 


Una  Illy  \;>:.nrance 
S|><  ill  1 1  - 1 1  i  .  >ns 
-ini  ■  < J > 


<ju  1 1  i  i  c. ml  i  til 
Man..  1 1  . 

W  :(>>') 

kudu  r 

ok  l(os) 

?  II 

K-d c  ..p.  . 

V  I  (  1 .,1 

7.H> 

kart  l  .it  1 1  Hi,  K 1  ec- 

t  r  <  .magnet  t  <• 

P  11401 

tfu 

K  id  lot  i  >  m  Em  I  .• 

.  l  >  >n/E  1  vet  r  o- 
1  min  tie  ,ence 

.  » l  *  1  (  d.i 

k.id tat  i  on  Kn- 
v  1 1  oiuneut 

ok  i(l o) 

r-1 

Includes  Icont'd) 

Kelt  ability  and  Environmental  Test 
Methods  W  1  (8  i) 

u.-.ei  Proprietary  Sereem r.g  and 
llurn-ln  Sjieci  f  icat  tons  W  1(84) 

Vendor  UA  Plans  and  Sped  f  rca t.  ions 
O'er  Cornu  nee  S|>cc;i  float  ions) 

w  i (as) 

Vendor  Screening  and  limn- In 
ape<* i  float  ions  W  1(86) 

f.O.  quality  Assurance  :>|>oei  1 1  cat  ions 
W  l (80) 

• .modeled  under  Kquo..<ent  (Moss* 

|  ..i.:. oie red  under  Applications 

<  modeled  under  Speci  ti  cat  ion 
in  1 1  1  er.ee* 

I'.".  Part  bevel  Data  y  1(00) 

P.i>.  l'.i  i  1  nre  Stress  Domain  P  1(33) 

c.o.  !•■  •  i  1  nro  Analysis  Studies  P  1(00) 

P.u.  Physical  Phenomena  SL>  1  (2  i) 

P.o.  Ci i cut t /Device  Theory  SO  1(00) 

c.o.  T«.>t  Techniques  and  Procedures 
ok  I  (i)  i) 


kaiti.tt  ion  Expos¬ 
ure  ( P  j  i  i  i  c  1  e) 


kail  i  1 1  t « >ii,  I  nc. 

(Ms) 


k.i.i  i » >  i  i  a  j .  -t  i 

t  I  <  »l»  til  ivillt  lit  1 

f  I  I  ) 


t  •  i  (  1 1  i 


PO  I  (  /  I)  ) 

iO  i  I  «.4  1 

h> 


*">  I  (  /  1» 

Kl>  I  ( t.  .1 

b) 


P.o.  k.;l  i.ibi  1  ity  Technology  OR  1(00) 
$  tp  P.o.  Kail  ure  Stress  Domain  P  1(33) 

c.o.  Kai  (me  Analysis  Studies  P  1(00) 
7.2.  Ooiis  j  del  (jo  undei  Manufacturer 
y  V-  •'•<».  i  lev  ice  Manufacturer  lib  i(25) 

Con  > i deled  under  Report  Source* 
f.A  •'■>ii.  idi  ii.t  under  Manulaeturel 
7. P.o.  Oevic-  Mmufacturei  111.  1(25) 

*  .ifisi.it  i*  .1  under  Report  Source* 


( 


\ 


f. 
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i 


Random  Vibration* 


Raw  Variables 

Data 

GY 

1(48) 

y./c 

Raytheon  Company 
(12) 

UD 

RD 

1(74). 

1  (66) 

a) 

b) 

la 

tj- 

KCTb 

HD 

1(19) 

?l 

R/b  Kejiort 

lib 

1  (57) 

r-4 

RAD  and  Test  i .a b - 
oratories  (in¬ 
cludes  Univer¬ 
sity  hub...) 

lib 

i  (40) 

14 

RAD  and  Test  bab- 
orat or les  (In¬ 
cludes  Univer¬ 
sity  l.abs. ) 

lib 

1(29) 

1.4 

Redes i gn 

OR 

1(99) 

Rel labi 1 l ty  and 
Envi ronmental 

Test  t 

OR 

1  (  10) 

Rel labi It  ty  and 

Fnv i ronmentol 

Test  Methods 

W 

l  (H  i) 

ft 

He  1  i  abi  1  1 1  y 

At i r i hutes  Sum- 
iii- j  t  y 

GY 

1  (49) 

f./c 

Ue I i  i b i 1  tty  Data 

oR 

1  (72) 

1/1 

.See  Vibration,  Random 
P.O.  Test  Results  GY  1(43) 

P.O.  Part  bevel  Data  Y  1(00) 
Considered  under  Manufacturer 
P.O.  Device  Manufacturer  lib  1(25) 
Considered  under  Report  Source* 

P.O.  Digital  logic  Rfl  1(13) 

Considered  under  operational  Type* 
Considered  under  Report  Type* 

I 

Considered  under  Sponsoring  Organiza¬ 
tion* 

Considered  under  Report  Source* 

P.O.  Corrective  Measures  OR  1(89) 

P.O.  Failure  Analysis  Studies  P  1(00) 

P.O.  Facilities  OK  1(27) 

P.O.  Reliability  Technology  OR  1(00) 

P.O.  ijuality  Assurance  Speci  f icat ions 
W  1(80) 

P.O.  Test  Results  GY  1(43) 

P.O.  Pat  t  bevel  Data  Y  1(00) 
Considered  under  Applications 
i ncludes: 

Application  Stress  and  Parts  Counts 
OR  1  (7  J) 

Falluie  Modes  OR  Ii74) 


Failure  Rate  Statistics 


or  1(75) 


i<-  •  i  i  it) i  1  1 1  y  Oat  a 
(•  ••nt  Mi 


l<«  I  i.it.i  1 1 1  y  tJata 
ili  *’ 


li.  * 1  i  1 1 .  i  I  i  l  y  Dem- 
•  in.. i  i  1 1  i on 


lit; I  l .ltd  I  i  t  y  Hat  - 
lily  (Maximum 
tall  ui  ti  Kata) 


Includes  (cont’d) 

Malfunction  Report s  OR  1(76) 

Test  Rejiorts  .'iR  1(77) 

Reliability  Data  HOC  OR  1(78) 

OK  i  ( hi)  ff.tf  R.O.  Rel  lability  Data  OK  1(72) 

Considered  undei  Applications 

OR  1(71)  a)  JJC  P.O.  ijuality  Assurance  Y  1(03) 

Oorts i  del  od  under  Test  Type* 

P.u.  Kart  i.evel  Data  Y  1(00) 

b)  •j'Jj  dons i del  ed  under  Application  Statu:.* 

dons  i  dered  under  Appl  i cat ions 

dons i del ed  under  Environmental  Capa- 
bt 1 i i i es* 

UK  ! (IS)  bass  than  0.001%  per  1000 
•  lours 

liK  I  ( 4 1 j )  0.001  to  less  than  0.01% 

!>er  1000  hours 

nt  !(•!/)  0.01  to  less  than  0.1% 

j»er  1000  hours 

tiK  t  (48)  Greater  than  0.1%  per  1000 
hours 


Rel i a bi I i  ty  Tech¬ 
nology 


OR  1(00) 


n  tin  ludes: 


U:t a  Collection  and  Reduction 
OR  1(23) 

Facilities  UR  1(27) 

iiotiolul  Methodology  Oil  1(01) 

In  edict  ion  and  Modeling  or  1(02) 

.1  ill  si  i  cal  Too  1  s  UR  1(16) 

i.  i  ’l ectmi  ijnes  and  Hrocedmes 
|||<  MOW 


IS 

3 


t 

& 


f* 


■Cfivft t 


i 


Report  Date* 


f.y-  Includes: 


Report  Security 
Classification* 


Report  Source* 


BL 

1(00) 

Prior  to  1960 

BL 

1(10) 

1960 

BL 

Kll) 

1970 

BL 

1(12) 

1980 

BL 

1(01) 

1 

BL 

1(02) 

2 

BL 

1(03) 

3 

BL 

1(04) 

4 

BL 

1(05) 

5 

BL 

1(06) 

6 

BL 

1(07) 

7 

BL 

1(08) 

8 

BL 

1(09) 

9 

BL 

1(51) 

0 

f  See : 

BL  1(13)  Classified  (see  also  Limited 
and/or  Proprietary  Informa¬ 
tion) 

BL  1(16)  Unclassified  (see  also 

Limited,  and/or  Proprietary 
Information) 

BL  1(17)  Limited 

BL  1(16)  Proprietary  Infer.  ion 
See: 

Device  Manufacturer  BL  1(25} 

Device  User  (Equipment  Mfgr/ 
Systems  Contractors)  BL  1(26) 

Industry  Associations  (ASTM,  IEEE) 
BL  1(27) 

Military  and  Space  BL  1(19) 
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Report.  Source* 
(com  'd) 


Report  •'ype* 


KUoldmtl  <  JtI i-» 
Ann  1  ys  i  » 


':<(■  .l.l.llu'i  We  I  d 


$A  See  (cont'd) 

Non-Mil itary  Government  Agency 
(Other  than  NASA)  Bt.  1(28) 

R6D  and  Test  Laboratories  (Includes 
University  Labs.)  BL  1(29) 

TA  See: 

It:  bl  i  ograpli/  BL  1(50} 

Case  St  udy  OR  I (80) 

Drawings  Bl,  1(5.;) 

I1TRI  Generated  Device  Descriptors 
HI  1(53) 

I ITRI  Generated  Document  Summary 
h:.  1(54) 

Jouin.il  Article  BL  1(55) 

I'loceedi  ngs,  Symposia,  Conference 
HI.  1(56) 

I</|J  .<ej>ort  III.  1(57) 

•  >|K.cif  loot  tons  BL  1(58) 

•  •««  vey  und  Review  BL  1(59) 

Tr.-iiniCdl  Report  BL  1(65) 

Test  luti  111.  1(66) 

Vendor  RejK/rt  HI.  I  (67) 

W  !('>•»)  I' . it.  1'i.icc'So  Control  Techniques 

W  I  (  65) 

c.i>.  r  d.r  it  .tt  ion  Techniques  and 
l-.qui  |<n..nt  W  1(00) 

CN  1(9.)  «)  f.J  f.*..  i„  ,,i  Attachment  1‘rocesses  and 

Kqm  |4m-nt  W  1(50) 

I’.".  Rjl.r  t <-at  i on  Techniques  and 
‘•.•nil  fiflieut  W  1(00) 


L)  f.3 


1*4*1  hit  no  I  bond  Mode  ON  1(92) 


*  •'4^'Www^Wi WWtSKRlSWBR 


m 


^  J  J  t  if  m**i ■"■jj.k.^iii'jj-i  ; .,  ^ 


u  ■muni* 


’-^■^s9S8aw-'v..T*-:.» 


Resistive 

RD 

1(42) 

rt 

P.o.  isolation  Method 

RD  1(34) 

Res i st i vi ty 

GY 

1(97) 

r.3 

P.O.  Device  Parameters 

GY  1(93) 

Resistor 

GN 

1(42) 

r.z 

P.O.  Circuit  Component 

GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptor* 

Includes: 

Diffused  Resistor  GN  I (4 3) 
Discrete  Resistor  GN  1(44) 


Resonance 

SD  1(47) 

Resonant  Gate 

ON  1(51) 

t. 3 

FET 

Reverse  lireak- 
down 

SD  1(40) 

RF  Ampl i t ler 

UK  l  ( b  V ) 

?.3 

RF-IF  Amplifier 

RD  1 ( 48) 

*/ 

RF  Interference 

GY  1(33) 

f./o 

RTL 

RD  1(20) 

?■/ 

Salt  Atmosphere/ 

P  1(42) 

a) 

Spray 

W  t.  45 


Film  GN  1(27) 

Variable  GN  1(29) 

P.O.  Physical  Phenomena  SD  1(23) 

P.O.  Cl rcuit/Device  Theory  SD  1(00) 

P.o.  Special  Active  Devices  NOC 
GN  1(48) 

P.o.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptor* 

P.O.  Physical  Phenomena  SD  1(23) 

P.O.  Cl rcui t /Device  Theory  SD  1(00) 
P.O.  Circuit  Functions  BK  1(49) 
Considered  under  Circuit  Complexity*. 
P.o.  Environmental  Conditions  GY  1(24) 
P.O.  Part  I,evel  Data  V  1(00) 

P.o.  Dujilal  logic  RD  1(13) 

Considered  under  Operational  Type* 

P.o.  Failure  Stress  Domain  P  1(33) 
p.o.  Failure  Analysis  Studies  P  1(00) 
P.o.  Environmental  Conditions  GY  1(24) 
P.o.  part  level  Data  Y  1(00) 


I 


( 
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Sana  and  Dust 


Sanders  (1') 


Sapphire 


Satellite  urbi  t 
(Flight) 


Scale  of  integra¬ 
tion* 


Schctt.Key  Hari  lei 
1)1  ode 


sou  (si  I  i**on  <\>n- 
t  i*i)  1  e«l  Keel  j  1  i- 
er* ) 


'i  iii’li*  .. 


P  1  (4  I) 


SI)  1(59) 
SD  1(92) 


UK  11  (SO) 


Satellite  launch  OK  1(SJ) 


OK  i  (  S4 ) 


ON  1  i  IS) 


ON  1 (OS) 


1*  1  (OH) 


w 

f-4 

f.3 


tn 


* /I 


t.d 


S'.  3 


T.3 


*4 


P.O.  Failure  Stress  Domain  p  1(33) 

I’.O.  Failure  Analysis  Studies  P  1(00) 

P.O.  Device  User  BL  1(26) 

Considered  under  Report  Source* 

P.O.  Substrate  Materials  BK  11(46) 

Considered  under  Non-Functional 
Elements* 

P.o.  Device  Element  Materials 
UK  11(26) 

P.o.  Spacecraft  Environment  OK  1(51) 
P.o.  Application  Environment  OK  I (  15) 
Considered  under  Applications 
P.O.  Spacecraft  Environment  OK  l(M) 
P.O.  Application  Environment  OR  I  (  t‘.) 
Const deied  under  Applications 
See : 


P.o.  Circuit  Component  GN  1(00) 

Considered  under  MED  Device  Element 
Desci i pt ors* 

P.o.  PNPN  Devices  GN  1(01) 

P.o.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descr l ptors* 

P.o.  Workmanship  Defects  P  1(6)) 

P.O.  Causes  of  Failures  P  1(49) 

P.o.  Failure  Analysis  Studies  P  1(00) 


r 


I.S1 

UK 

1(83) 

7 

MSI 

IIK 

1(64) 

SSI 

UK 

I  (85) 

).  1)1* 

doc 

GN  l(i0) 
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s*  z- 


v  *.  «■  — 


svmtovtGicy  * 


1 


Screening  (Pro¬ 
cessing  Control*) 

Y 

1(09) 

If.  to 

P.O.  Quality  Assurance  Y  1(03) 

Considered  under  Test  Type* 

P.O.  Part  Level  Data  Y  1(00) 

Screening  Pro¬ 
cedures 

OR 

1(11) 

*‘1 

P.O.  Test  Techniques  and  Procedures 

OR  1(01) 

P.O.  Reliability  Technology  OR 

1(00) 

Scribing 

W 

1(35) 

*1 

P.O.  Assembly  W  1(30) 

P.O.  fabrication  Techniques  and 
Equipment  W  1(00) 

SCS 

ON 

1(06) 

sf.d 

P.O.  PNPN  Devices  GN  1(01) 

P.O.  Circuit  Component  GN  1(00) 

1 

Considered  under  MEL  Device  Element 
Descriptors* 

Seal  Leak 

P 

1  (68) 

r.t 

P.O.  Physical  Defects  P  1(70) 

P.O.  Failure  Analysis  Studies  P 

1(00) 

Seam  Weld 

BK 

1(94) 

a) 

f. 3 

P.O.  Package  Seal  UK  1(90) 

b) 

*■7 

P.O.  Encapsulation/Package  Sealing 

W  1(39) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

Secondary  Break¬ 
down 

SD 

H90) 

I’.O.  Failure  Phenomena  SD  1(78) 

I'.o.  Failure  Analysis  Studies  P 

1(00) 

Secret 

111. 

I  ( 1  o) 

9.4 

P.O.  Classified  BL  1(13) 

Considered  under  Report  Security 
classi f ication* 

Semiconductor 

IC* 

See  Monolithic,  NOC 

Servo  Ampl i - 
f  ler 

UK 

1(68) 

7.3 

P.u.  Circuit  Functions  BK  1(49) 

Shear  Modulus 

SD 

1(65) 

f.'T 

p.o.  Mt-tal  1  urgical  Phenomena  SD 

I  ( S3) 

P.o.  Cj  rcuit/Device  Theory  SD  1(00) 
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|JU,  |i » i  W.J*  i  p  ■  1 1  ill  Ji  i.A-J.PJ  mi! 


1 

I 

! 

i 

t 


! 


Shipboard  En- 
vi  ronment 


Shipboard  Sub¬ 
mar  1  ue 


Shipboard  Sur¬ 
face 


Shock 

Shock  ley  4 -Layer 
Diode 


Short  Circuit 


Signal  Process¬ 
ing  (Buffers, 
Converters, 
Ampl i £  lei s) 

S i gnet i cs  Corp. 
(13) 


Sill  coil 


OR  1(48) 


OR  1(49) 


OR  I  ( 50) 


GN  1(07) 


l'  l  (  J-’) 


OH  1(64) 


f./f  P.o.  Application  Environment  OR  1(35) 
Considered  under  Applications 
i ncl udes: 

Shipboard  Submarine  OR  1(49) 
Shipboard  Surface  OR  1(50) 

//  P.O.  Shipboard  Environment  OR  1(48) 
P.O.  Application  Environment  OR  1(35) 
Considered  under  Applications 
£//  P.O.  Shipbouro  Er.vi ronment  OR  1(48) 

I 

P.O.  Application  Environment  OR  1(35) 

Considered  under  Applications 

See  Mechanical  or  Thermal  Shock 

3  P-O.  PNPN  Devices  GN  1(01) 

P.O.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

P.O.  Failure  Mode  P  1(27) 

P.o.  Failure  Analysis  Studies  P  1(00) 
?-n  c.  >nsidered  under  Equipment  Class* 
Considered  under  Applications 


HU  1(74)  a)  P.O.  Device  Manufacturer  UL  1(25) 

HI)  1(67) 

Considered  under  Report  Source* 

b)  Considered  under  Manufacturer 

UK  1 J  ( 61 )  ^,3  P.o.  Subst  rate  Materials  l)K  11(46) 

Considered  under  Non  Functional 
Elements* 

P.o.  Device  Element  Materials 
UK  11(26) 


\ 

j 

3 

f 

I 

$ 

i 


| 

V 

s» 

I 

k 

* 

*4 

4 

i 

I 

I 

5 
j 

i 

( 

! 


J 


l 

l 

*1 

j 


% 


I 
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Silicon  Carbide 


Silicon  Nitride 


Silicon  Oxide 
(SiO  or  Sio^) 


Siliconix.  Inc. 
(14) 


Silk  Screen 


BK  11(12)  If*.  3  p.o.  Dielectrics  and  Insulating 
Materials  BK  11(08) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
UK  11(26) 

BK  II (55)  a)  ¥.0  P.O.  Dielectrics  and  Insulating 
Materials  BK  11(08) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
UK  11(26) 


b)  P.O.  Surface  Protection  BK  11(53) 

Considered  under  Non- Functional 
Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

UK  11(56)  a)  #3  P.O.  Dielectrics  and  Insulating 
Materials  BK  11(08) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

b)  7  3  P.O.  Surface  Protection  BK  11(53) 

Considered  under  Non- Functional 
Elements* 


P.u.  Device  Element  Material 
UK  11(26) 

RD  1(74)  a)  1 -SL  Considered  under  Manufacturer 
RD  1(68) 

b)  P.O.  Device  Manufacturer  BL  1(25) 

Considered  under  Report  Source* 

W  1(25)  P.O.  Thick  Film  W  1(23) 

P.O.  Deposition  W  1(22) 

p.o.  Fabrication  Techniques  and 
Equipment  W  1(00) 


i 
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*  il 


Silver 


BK  11(06)  P.O.  Circuit  Metallization  Material 

UK  II (00- 

Considered  under  Functional  Element* 

P.o.  lievice  Element  Material 
UK  11(26) 

ON  1(41)  7  ^  j..0.  inductor  ON  1(40) 

P-O.  Circuit  Component  ON  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

HD  l  (25)  £/  p.o.  Linear  Device  KD  1(23) 

Considered  under  Uperet tonal  Type* 

UL  1 (7o)  f.4  Considered  under  Document  Format* 

ON  1(22)  3  p.o.  Transistors  ON  1(09) 

P.o.  Circuit  Component  ON  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

ON  I  (9t>)  a)  *7  P.o.  lue  Ponding  W  1(32) 

P.O.  AsseinLly  W  1(30) 

P.o.  FaLttcaLion  Techniques  and 
Equijxiient  W  1(00) 

b)  7-  3  p.o.  me  lionding  Material  BK  11(58) 

Considered  under  Non  Functional 
Elements* 

P.O.  Device  Element  Material  BK  11(26) 

e)  7-5  P.o.  Lead, Terminal  Bond  Mode  ON  1(92) 

OM  i  (89)  o)  7.3  P.o.  Lead  Attachment  Modes  ON  1(83) 

b,  *1  P.o.  Lead  Attaelunent  Processes  and 
i  jwient  W  1(50) 

P.o.  Fabrication  Techniques  and 
Kqu i  puent  W  1(00) 


Simulated  ( l .e. 
gyrator) 


8 1  ny  1  is  Ended 


SI  i de 

Sma  11  S  i  -jn  ■  1 


ON  1(41) 


Solder 


RD  1(25) 


UL  1 (7o) 
ON  1(22) 


Soldered 


OM  i (89) 


Soldering  Heat 


SOd 


Source  ( FET) 


Sp-icecraf  t.  En~ 
vt  rnnment 


Special  NOC 


Special  Active 
Devices  NOC 


Special  Mi  1 1 tary 


UY  1(16)  P.O.  Envirorvr.ental  Conditions 

CY  1(24) 

P.O.  Part  I^vel  Data  Y  1(00) 

UN  l(bl)  f-&  P.O.  IGFET  GN  1(13) 

P.O.  FET  GN  1(12) 

P.O.  Transistors  GN  1(09) 

P.O.  Circuit.  Component  UN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

UN  1(71)  £3  Considered  under  Circuit  Component 

Regions* 

Considered  under  MEL  Devire  Element 
Descriptors* 

OR  1(01)  5V/  P.O.  Application  Environment  OR  I(s5) 

Considered  under  Applications 
incl  ucles: 

Ground  Checkout  OR  1(52)  . 

Satellite  Launch  OR  1(53) 

Satellite  Orbit  (Flight)  OR  1(54) 

RD  1(51)  a)  S>  i  Considered  under  Circuit  Complexity* 

b)  *3  P.O.  Circuit  Functions  BK  1(49) 

UN  l(4d)  P.o.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 

includes: 

Acoustical  Transducer  UN  1(49) 
Cryotron  GN  1(50) 

Resonant  Gate  FET  GN  1(51/ 

Y  l  (  I '»)  1./C  Considered  under  Speci f >cat ion  Refer¬ 

ence* 

P.O.  Part  t.evel  Data  Y  1(00) 
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J 

5 


» 


\ 

f 


$ 

i 

I 

i 


! 

| 


i 


Speciil  Relia¬ 
bility  Study 

Y  1(10) 

7,  It 

Considered  under  Test  Type* 

p.o.  Part  Level  Data  Y  1(00) 

Specific  Informa¬ 
tion 

111.  1(69) 

#4 

p.o.  Vendor  Report  BL  1(67) 

Considered  under  Report  Type* 

Specification  Ref¬ 
erence* 

y./c 

P.O.  Part  Level  Data  Y  1(00) 

See : 

MlL-M-2'3700  Y  1(11) 


Mil— 3- 19300  Y  1(12) 
MiL-STO-202  Y  1(13) 

Ml  I.-STU-760  Y  1(14) 

NASA  Y  1(15) 

kADC  Spec.  #2867  Y  1(16) 

User  Procui emenl  Y  1(17) 


Spec l f l ca  1 1 ons 

111.  1(58) 

74 

Spectrographic 

Analysis 

P  KH) 

y.(f 

Sperry  Gyroscope 
(1  1) 

SD  1 ( 59) 

SO  1(9  1) 

i4 

Sperry  Semi¬ 
conductor  (15) 

RD  1(74)  a) 
RD  1(69) 

l>) 

*4 

Sponsoring  or¬ 
gan!  zat ion* 

H 

Vendor  Y  !(1B) 

.>!>«<*  i  a  1  Military  Y  1(19) 

i  lot od  under  Report  Type* 

i-u i  lure  Analysis  Techniques 
1-  I  (01) 

P.o.  to  i  lure  Analysis  Studies  P  1(00) 
P.o.  iiovicu  User  III.  1(26) 

CiinM.iured  under  Report  Source* 

I'. in-.iuoi  ed  under  Manufacturer 
p.o.  Device  Manufacturer  BL  1(25) 
Considered  under  Report  Source* 

See: 

Device  Manufacturer  BL  I ( 16) 

Device  User  (Equipment  Mfyr/ 
Systems  Contractors)  BL  1(37) 
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m 


Vi 

j-'J 


Sponsoring  Or¬ 
ganization 
(coni *d) 


Sprague  Electric 
Co.  (16) 


Sputtering 


See  (eont'd) 

Xndustiy  Associations  (ASTM,  IEEE) 
BL  I (18) 

Military  and  Space  BL  1(10) 

Non-Military  Government  Agency 
(Other  than  NASA)  BL  1(35) 

KM)  and  Test  Laboratories  (Includes 
University  Labs . )  BL  1(40) 

RD  1(74)  a)  f.SL.  Considered  under  Manufacturer 
KD  1(70) 

b)  p.o.  Device  Manufacturer  BL  1(25) 

Considered  under  Report  Source* 

W  1(27)  P.O.  Thin  Film  W  1  (26) 

P .O,  Imposition  W  1(22) 

l*.o.  Fabrication  Techniques  and 
Equt  jxnent.  W  1(00) 


SSI  (Snail  Scale 
Integral  ion* ) 

UK 

i  (8b) 

1 3 

Considered  under  Scale  cf  Integration* 

✓ 

- 

Stacked-Arrays 

GN 

1(90) 

$.3 

P.o.  Lead  Attachment  Modes  GN  1(93) 

Statistical  Tools 

OR 

I  (lb) 

*1 

P.o.  Rel isbi 1 i t y  Technology  OR  1(00) 

lncl  tides: 

* 

St  ep  St  rest.  Test 


Y  1  (7  J) 


Acceleration  Factors  OR  1(16) 
Attributes  Data  Analysis  OR  1(17) 
Design  of  Experiments  OR  1(18) 
Exponential  Distribution  OR  1(19) 
Machine  Processing  OR  1(20) 

Vii  tables  Data  Analysis  OR  1(21) 
Wei  bull  Analysis  OR  1(22) 

/0  P.o.  Part  Level  Data  Y  1(00) 

I  ncl  iides : 

Step  Stress  Desna  in* 

Step  Stress  Maximum  Temperature 
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'  *&t$*W*f  *-K**».' 


step  Stress  Test 
lioma  i  n* 


V.fO  B.O.  Step  Stress  Test  Y  I(7j) 
P.O.  Part  Level  Data  Y  1(00) 


i 


See: 

Atmospheric  Environments  Y  I{74'» 
Current  Y  1(75) 

High  Temperature  Y  1(76} 
Mechanical  Environments  Y  1(77) 
Power  Y  1(78) 

Thermal  Environments  Y  1(79) 


Step  Si  rest,  Test 
Maximum  Tempera¬ 
ture 


Step  Stress 
Testing 


Stitch  TC  Bond 


Voltage  Y  1(80) 
Combi  nation  Y  1(81) 


OH  1(12) 


ON  1 (97) 


f./O  P.*>.  Step  Stress  Test  Y  1(7.1) 

P.o.  Part  Level  Data  Y  1(00) 

Y  1(82)  <21  C 

Y  I  (Bl)  2)'  C  to  <  102 .  5°C 

Y  l (04)  102. S  C  to  <  202 . S^C 

Y  1  (US)  202. 5"C  to  <302.5"C 

Y  1  (86)  >302.  S’C 

*■/  B.O.  Test  Techniques  and  Procedures 

OH  1(0  j) 

P.o.  He’ lability  Technology  OR  1(00) 

a)  S'.?  P.o.  Thermo  Compression  Bonding 
w  i  (  iri) 

p.o.  l.ead/Terminal  Bonding  H  1(37) 

P  >>.  Assembly  W  1(30) 


P.o.  fabrication  Techniques  and 
Equipment  W  1(00) 

L)  $•  3  P.o.  i.e  k1  terminal  Bond  Mode  CM  1(92) 


5 


r-.<4  i MaoMtidSfib.'..//'  in,.. 


f 


Slol<iyo  Element 
Storage  Element 


Storage  Li  fe  Vest 
Temperature 


Storage  Time 


Strip  Line 
Filters 


Submarine 

Sub-Out ical 
Electromagnet  ic 
Energization 
(Hon- 1 R) 

Subsi rate  Mater¬ 
ials 


RD  1(49) 


AD  i  ( 1 9) 


ON  1  (  18) 


P  1(14) 


UK  11(46) 


t,l 


f./a 

y 

y 

y 


y 


v 

y 

f.f 


t.Z 


U 


P.3 


Considered  under  Circuit  Complexity* 
See: 

Magnetic  Film 

Sujierconductmg  Storage  Element 
P.O.  Part  bevel  Data  Y  1(00) 

1(44)  <  21°C 

1(46)  2 1 °C  to  < 102.5 °C 

1 i 46)  102. 5°C  to  <  152. 5“C 

1(47)  152. 5>C  to  <  202 . 5rC 

1(48)  202.5  C  to  <  302 . 5° C 

1(49)  >i02.5'C 

P.u.  Physical  Parameters  SI)  1(07) 

P.O.  Circuit/Device  Theory  SD  1(00? 

P.O.  Distributed  Passive  Device 
ON  1(37) 

P.O.  Circuit  Component  ON  1(00) 

Considered  under  MKl.  Device  Element 
Descriptors* 

See  Shiplx>ard  submarine 

P. O.  Failure  Analysis  Techniques 
P  1(01) 

P.O.  Failure  Analysis  Studies  P  1(00) 

Considered  under  Non-Functional 
El ements* 

P.o.  Device  Element  Materials 
fiK  11(26) 

1 ncl udes; 

Alumina  P.K  XI  (47) 

Ceramic.'.  BK  11(48) 

Germanium  BK  il(49) 


i 


j 


$ 


i 


* 

t 


a 

«• 
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SuLsl rate  Mater¬ 
ials  (cont'd) 


Substrate  Mater-  UK  11(52) 
lals  HOC 


Superconductivity  SO  1(49) 


Surface  Environ¬ 
ment 

Surface  Passive-  W  1(21) 
t  ion 

Surface  Protection  HK  11(53) 


sutvey  and  Re-  BL  1(59 

v  i  ew 


Includes  (cont'd) 

Glass  RD  1(89) 

Sapphire  BK  11(50) 

Silicon  BK  XI(51) 

Substrate  Materials  NOC  BK  11(52) 

73  p.o.  Substrate  Materials  BK  11(46) 

Considered  under  Non -Functional 
Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

l.f  »*-0.  Physical  Phenomena  SD  1(23) 

P.O.  Circuit/Device  Theory  SD  1(00) 
See  Shipboard  Surface 


17  f .O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

13  Considered  under  Non- Functional 
Elements* 

P.O.  Device  Element  Materials 
BK  U  (26) 


I ncl udes: 


Glass  KD  1(89) 

Silicon  Nitride  BK  11(55) 

silicon  Oxide  (SiO  or  SiO-1 
BK  1 1  (  56)  Z 


*¥■ 


Passivated  NOC  BK  11(57) 
C. ins i detea  under  Report  Type* 
1 ncl udes : 


Application  BL  1(60) 

Aval lable  Devices/Circuits/Func- 
1 1  tins  BL  1(61) 

Equipment  BL  1(62) 

P  >  *  *oi nq  BL  1 (63) 


* 
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ixj*  *  ft,  ft'  H“./.  » ••;£  ?.'  ‘  s»,^  ?*&*,**  ,  ,  >  m*\-‘  •»,  n\  3  **  ’’***» 


JUu  vey  and  Review 
tcont 'd) 


.‘•ylvaiua  (14) 


Sylvema  Electric 
Products,  Inc. 

( 17) 


Systems  Effect¬ 
iveness* 

System  Appi  ica- 
1 1  on 


Tantalum 


-  Tantalum  Oxide 


I 

Technical  Report 
Teledyne  US) 


Tempera t  ure 


'cis  )  '  wjw 


Includes  (cont'd) 

Processing  BL  1(64) 

SO  KS9)  y,4-  P.O.  Device  User  BL  1(26) 

SO  1(94) 

Considered  under  Report  Source* 

RD  1  (74)  a)  $.2.  Considered  under  Manufacturer 
RO  1(71) 

b)  P-0.  Device  Manufacturer  BL  1(25) 

Considered  under  Report  Source* 
?n  other  NOC 


OR  I (Mb) 


UK  fl(44) 


UK  11(15) 


UI.  1  (bb) 

SO  1 ( 59) 
SO  1(95) 

Y  I  ( 5  J) 


?JC  P  •O.  Application  Design  Techniques  and 
Considerations  OR  1(79) 

Considered  under  Applications 

y;3  P.O.  Materials  NOC  BK  11(13) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

t.d  P.O.  Dielectrics  and  Insulating 
Materials  UK  1 1 (08) 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 

$4  Considered  under  Report  Type* 

*4  P.O.  Device  User  BL  1(26) 

Considered  under  Report  Source* 

f./6  Considered  under  Intermittent  Stress 
Doma  l  n* 

P.O.  interim ttent  Life  Test  Y  1(50) 
P.O.  Part  Level  D3ta  Y  1(00) 


284 


r 


E 


Temperature  ( cent • d) 


Teninerai  ure 
i.  1 02  .  '>  0 

P  1(44) 

*4 

Temperature 
\  -42 . 5"C 

P  1  (4b) 

Temperature 

Cycl i ng 

GY  1  (  17) 

?.la 

Terminals 

GN  1(72) 

73 

Terminal  Strength 
(Lead  Pull) 

GY  1 (  10) 

7,  la 

Termi nator s 

GN  '.  (  39) 

7.3 

See  also: 

Environmental  Capabilities* 

Operational  Static  Life  Test 
Temperature 

Storage  Life  Test  Temperature 

Intermittent  Life  Test  Temperature 

Step  Stress  Test  Haximian  Temperature 

Accelerated  Life  Test  Maximum 
Temperature 

ujierational  Dynamic  Test  Maximum- 
Temperature 

P.o.  Failure  Stress  Domain  P  1(33) 

P.O,  Failure  Analysis  Studies  P  1(00) 

P.O.  Failure  Stress  Domain  P  1(33) 

P.O.  Failure  Analysis  Studies  P  1(00) 

P.O.  Environmental  Conditions  GY  1(24) 

P.O.  Part  Level  Data  Y  1(00) 

Considered  under  Circuit  Components 
Regions* 

Considered  under  MEL  Device  Element 
Descriptors* 

P.o.  Environmental  Conditions 
GY  1(24) 

P.O.  Part  Level  Data  Y  1(00) 

P.O.  Distributed  Passive  Device 
GN  1(37) 

P.o.  Circuit  Component  GN  1(00) 

Considered  under  MEL  Device  Element 
Descriptors* 
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■Vv*  ..;V*§£ 


Test  Data 

81.  1(66) 

*4 

Test  Equipment/ 
Procedures 

Approved  by  Non- 
Resident  Source- 
Sponsor  Repre¬ 
sentative 

8L  1(48) 

r4 

Test  Equipment/ 
Procedures 

Approved  by  Resi¬ 
dent  Source- 
Sponsor  Agent 

BL  1(49) 

T+ 

Test  Pattern 

SD  1(75) 

Test  Pattern, 

Use  of 

Test  Reports 

OR  1(77) 

rn 

Test  Results 

GY  I  (43) 

f./c 

Test  Techniques  O'*  MOD 
and  Ptocedures 


Considered  under  Report  Type* 
Considered  under  Data  Validation* 


Considered  under  Data  Validation* 

P.O.  Functional/Circuit  Design  and 
Optimization  SD  I{71) 

See  Use  of  Test  Pattern  W  1(60) 

P.O.  Reliability  Data  OR  1(72) 
Considered  under  Applications 
P.O.  Part  Level  Data  Y  1(00) 
Includes: 

Acceleration  Factors  OR  1(16) 

Attributes,  Summary  GY  1(45) 

Failure  Analysis  Results  GY  1(46) 

Performance  Curves  GY  1(47) 

Raw  Variables  Data  GY  1(48) 

Reliability  Attributes  Summary 
GY  I (49) 

Variable  Analysis  Summaries 
GY  1(50) 

P.O.  Reliability  Technology  OR  1(00) 
lncl udes : 


Accelerated  Testing  OR  1 (04) 


X’yf  f  ,-  -  -v  s.  *f( *  m  «ww^  w  yxiKffr**-/-*# , 


Tu.il  Techmquea 
jnd  Procedures 
(••«.nt  'd) 


Test.  Techniques  ok  1(14) 

and  Procedures 
NOC 


Test  Ty{»e* 


Test  1 1  it  $ 


so  1(70) 


Includes  (cont'd) 

Agree  Testing  OR  1(06) 

Atmospheric  Stress  Testing 
OR  1(06) 

!3urn-In  Procedures  OR  1(07) 

Mechanical  Stress  Testing 
OR  1 ( oa ) 

Operating  Tests  OR  1(09) 

Radiation  Environments  OR  1(10) 

Screening  Procedures  OR  1(11)  ' 

Step  Stress  Testing  OR  1(12) 

Tlie run  1  Stress  Testing  OR  1(13) 

Test  Techniques  and  Procedures 
NOC  OR  1(14) 

if.J  rest  Techniques  and  Procedures 
OR  1(01) 

P.o.  Reliability  Technology  OR  1(00) 
f./C  5'-°*  Level  Data  Y  1(00) 

Sfe6 ; 

Oeve I opmenta 1  (Exper iment  al * ) 

OK  I (9b) 

lerforuiance  Y  1(02) 

(jollity  Assurance  (Device  Test 
>'!  tented*)  Y  T(0i) 

->l *.•«' i a  1  Reliability  Studv 
Y  1(10) 

P.o.  Oi :  oui  t ,  Device  implementation 
on  1  (t>:» 

See  t.:>M'ti  irjl  chat  acter  istat  iOn 
i  i  (OS) 
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"Texas  Instru¬ 
ments  Inc.  ( 13) 

8D  1(70 
*D  1(72) 

a) 

b) 

Y.SL 

*4 

Considered  under  Manufacturer 

P.O.  Device  Manufacturer  iiL  I  (25) 

Considered  under  Report  Source* 

inc* 

See  Thin  Film  -  Pure  1C 

Thermal  Conduc¬ 
tion 

SD  1(50) 

P.O.  Physical  Phenomena.  3D  1(23) 

P.O.  Circuit/Device  Theory  SD  1(00) 

Thermal  Conduc¬ 
tivity 

SD  1(20) 

15 

P.O.  Physical  Parameters  SD  1(07) 

P.O.  Circuit/Device  Theory  SD  1(00) 

Thermal  Diffus- 
ivity 

SD  1(21) 

ts 

« 

P.O.  Physical  Parameters  SD  1(07) 

P.o.  Circuit/Device  Theory  SD  1(00) 

Thermal  Environ¬ 
ments 

Y.  1(7.9) 

9,  to 

Considered  under  Step  Stress  Test 
Domain* 

P-.O.  Step  Stress  Test  Y  1(73) 

P.O.  Part  Level  Data  Y  1(00) 

Thermal  Environ¬ 
ments 

Y  1  (93) 

f.ic 

Considered  under  Accelerated  Life 
Test  Domain* 

P.O.  Accelerated  Life  Test  V  X(B7) 

P.O.  Part  Level  uata  Y  X(0») 

Thermal  Shock 

P  ((46) 

a) 

*<r 

P.O.  Failure  Stress  Domain  P  Mil) 

P.O.  Failure  Analysis  Studies 
l>  1(00) 

b)  fr/c  P.o.  Environmental  Conditions 
GY  i(24) 


p.i>.  i-art  l^fvel  uata  Y  1(00) 


Thermal  Stress 
Testing 


-  1  ■-'••W..-U . u,,,"  !*'«!■ 


OR  1(11) 


Thermo  Compression  W  Kid) 
lioriding 


Thermoelect  r ic 
Ef  feet  a 


Thick  Film 


Sb  1(51) 


W  1(2  i) 


Tin cK  Film  Pure 
1C  IHaSsm-  Sub- 
i  ra '  «-  ir*  ) 

Thin  Filin 


RI»  f  (<)‘J) 


a) 


b) 


/  P.O.  Test  Techniques  and  procedures 
1  OR  X (03) 

P.o.  Rel iabi 1 ity  Technology  dk  1(00) 

P.O,  lead  /'Terminal  Bonding  U  1(37) 

P.O.  Assembly  W  X(30) 

p.o.  Fabrication  Techniques  and 
E(|u/jfmient  W  X(00j 

includes: 

Hall  TC  Bond  GN  l(93J 

Stiich  TC  Bond  C3(  1(97) 

Wedge  TC  (tend  GN  U9§) 

S'. 5""  P.O.  physical  phenomena  SD  )(?3) 

p.o.  Ci rcuiL/Xievice  Theory  SI)  i(00) 

5.7  P.O.  Deposition  W  1(22) 

P.O.  Fabrication  Teclfflf Hiies  and 
Equipment  Jrf  £(00)' 

Includes: 

Metal  Screen  H  1124) 

Silk  Screen  V  1  C2&)> 

S'.  3  P.O.  Film  GN  M2  7) 

%  l  Considered  under  iMicroeS-wxroni  o 
Category* 


W-  I  (2o)  a)  $  'j  F,0.  Deposition  W-'  Ii(22 ) 

P.o.  Fa  bra cat  ion  Tecum  quea  and- 
Equi  proent*.  W  I  (-00) 

includes! 

Sput  ttrrM»5  W-  1(27) 

Vacuum  Ih-wss  i  t  :  on  W  M2BJ 
Vapor  (PSal  itnq  W  1  (2-9) 


* 


%  : 
* 


i  i 


b)  y,  3  P.O.  Film  <31  1 1.27 ) 


5ti»  Mb- 


-Mem  a*Kw>w»»,  -,-v  *aw*x»;>*  >.  „  ...  .„. 


Th*n  Film  GN  1(82)  $.$ 


Tl)in  Filth  -  Pure  RD  1(10)  t.\ 

1C  (TFIC*,  Pas¬ 
sive  Substrate 
1C*) 

Tin  UK  11(45)  )?.  3 


Titanium  Uiox-  UK  11(16)  )f.3> 

ide 


2 

r*L* 

TO- 


Tolerances 

ED 

1(76) 

Trade-Offs 

ED 

1(77) 

Transconductance 

GY 

i  (90) 

T.3 

Trans i si ors 

GN 

1(09) 

*3 

P.O.  XGFET  ON  1(11) 

P.0.  FET  UN  1(12) 

P.0.  Transistor  GN  1(09) 

P.0.  Circuit  Component  GN  1(00) 

Considered  utidor  MED  Device  Element 
Descriptor's* 

Considered  under  Microelectronic 
Category* 

P.6.  Materials  &0C  UK  11(13) 

Considered  under  Functional  Elements* 

P.0.  Device  Element  Material 
BK  11(26) 

P.0.  Dielectrics  and  insulating 
Materials  uk  11(08) 

Considered  under  Functional  Elements* 

P.o.  Device  Element  Material 
UK  11(26) 

Gee  ITU 

Gee  Package  Type 

P.o.  Functional  Circuit  Design  and 
Opi imization  SD  1(71) 

P.o.  Fur.ctional/Circuit  Design  arid 
optimization  GO  1(71) 

P.n.  Device  Parameters  GY  I(9J) 

p.o.  Citruii  component  GN  1  (0G) 

Considered  nnuei  MED  Device  Element 
*<•  ii.-r  i  ptors* 

I  no  l  udes.: 

i!t|iol<ir  Transistors  GN  1(10) 
CompU-mentarv  GN  1(11) 
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Transistors 
(oont  *d) 


Inc Jades  (cont'd) 


Transitron  Elec¬ 
tronic  Corp. 
i  19) 


TKJAC  (Hi  literal 
Triode  Switch*) 


rn.  cri.*) 


Tunnel  Diode 


Ultrasonic  Bond 


EHTI'  (?ield  Effect  Transistor*) 
ON  1(12) 


Multiple  Emitter  ON  1(17) 
NPN  ON  i ( 18) 

PNP  ON  1(19) 

PNP  -  lateral  ON  1(20) 


Power  GN  1(21) 

Small  Signal  ON  1(22) 
«iiu  junc I  i on  ON  l  (2 J) 


HI)  1  (  /-I ) 
Rl)  1(7  1) 


**)  y.i  Considered  under  Manufacturer 
I*)  f  i{-  P.O.  Device  Manufactuier  HI.  1(25) 


ON  I  ( (i;i) 


t'i 


HO  1(21) 


*7 


ON  I  (  it,)  $  3 


ON  I  (9<l)  0) 


Considered  under  Report  Source* 

P.O.  PNI’N  Devices  ON  i(01) 

P.O.  Circuit  (;N  i(00) 

Considered  under  MEl,  Dovce  Element 
.  Descriptors* 

P.O.  Diyital  l4>fjic  RD  )(Jj) 

Considered  under  Operational  Type* 

P.o.  Diode  ON  I (JO) 

P.O.  Circuit  Component  GN  I 100) 

Considered  under  MED  Device  Element 
Descriptors* 

P-“.  l<ead/Tenni  no  1  Bond  Mode 
ON  1(92) 


I.) 


P.o.  i  .ead/Term  i  na  1  Bond  i  ng  vi  £  (  J7 ) 

P.c.  Assembly  w  1(20) 

P.o.  Kjbric-jtmri  Techniques  and 
Equipment  W  J  (£>0) 


X91 


'S«KaRW»<i»nea 


3< 


S3SSS3S&S& 


01  t.rasont  c  In- 
S|juot  ion 

p  I()M 

r* 

P.O.  Failure  Analysis  Techniques 

P  MOL) 

P.O.  Failure  Analysis  Studies 

P  M00) 

Unol.ts.-ii  fled 

«U.  l()n) 

r-t 

Considered  under  jport  Security 
Classification* 

See: 

Limited  Hi.  1(17)  and/or  Pro¬ 
prietary  Information  BI.  1(18) 

• 

Um  |unot;.-.n 

«:*»  i(2t) 

V.3 

P.o.  Transistors  ON  1(09) 

P.o.  Citcuit  Component  ON  1(00) 

Considered  under  MEI.  Device  Element 
Descriptors*  ' 

Union  Carbide 
Electronics  (20) 

RD  I  (7S) 

d)  H‘-\ 

»>>  tA 

Considered  under  Manufacturer 

P.O.  Device  Manufacturer  UL  1(2 f>) 

Considered  tinder  Report  Source* 

Unspecified  Equip¬ 
ment  Class 

OK  1(69) 

tii 

Const detud  under  Equipment  Class* 

Considered  under  Applications 

* 

Unspecified  En- 
9i  ronment 

OR  I(‘>b) 

$  •// 

P.O.  Anplication  Environment 

OR  I  fib) 

Considered  under  Appi i cat ions 

• 

Use  of  Test  Pat¬ 
terns 

W  1(60) 

*• 7 

I'.o.  process  Control  Techniques 

W  MLS) 

P.O.  Fabrication  Techniques  and 

Equipment  W  1(00) 

Usei  Procurement. 

Y  1(1/) 

f.<c 

Considered  under  Specification  Ref¬ 
erence* 

P.O.  Part  l.evel  Data  Y  M00) 

User  Proprietaiy 

Set  cent ng  and 

Hum  In  Specifica- 

l  1  Ol.j 

W  i  (u4) 

x.x 

P.O.  Duality  Assurance  Speoi fications 

W  I (80) 

1 


4 


V  M'tium 


p  im/i 


^•4’  P.O.  Failure  St  resa  Domain  P  I(3i) 

P.O.  Failure  Analysis  Studies  P  1(00) 


Bf 


1 

V.jomuii  Depisit  loil 

W 

1  (.ili) 

*1 

R.O.  Than  Film  W  1(26) 

ICO.  Deposition  W  1(22) 

tc<>.  Fabrication  Techniques  and 

Kqu  i  jxnonl  W  1(00) 

r 

\ 

* 

V.i  1  ut>  Km.n  n«*«»r  i  ny* 

Xu 

oilier  Nik; 

f 

Vtipoi  1'  1  it  l  lit) 

W 

1  (29) 

7.1 

I’.o.  Thin  Film  W  1(26) 

\ 

* 

ICO.  Deposition  W  1(22) 

ico.  Fabrication  Techniques  and 

Eg  m  pment  W  1(00) 

i 

t 

V-ii  i.ible 

CM 

1  (1')) 

‘j)  73 

ICO.  Capacitors  CN  1  (24) 

l 

i 

i 

ICO.  Circuit  Coiii{>onent  UN  1(00) 

t 

i 

c 

Considered  under  Mill.  Device  Element 
bescr iptors* 

1 

f 

b)  7.3 

ICO.  Ue.si.stor  UN  1(42) 

i 

ICO.  Circuit  Component  UN  1(00) 

• 

Considered  under  MED  Device  Element 
l>.scr  i  ptoi  s* 

| 

2 

* 

• 

v  «ri  *l» It-.-.  Ana I y- 

m."  -iumi'un  t os 

iJY 

1  ( 69) 

7/o 

ico.  Vest  Kesults  UY  (  (43) 

ICO.  Karl  bevel  Data  Y  1(00) 

*% 

Vai  l a hj f s  Data 

Ana  1  y..j  s 

OK 

1(21) 

f-1 

ICO.  Statistical  Tools  ok  1(15) 

ICO.  Kel lability  Technology  OR  1(00) 

I 

Vendoi 

Y 

I  (  18) 

X./c 

Considered  ur.dex  Specification  Ket- 
ei ence* 

-4 

R.O.  Kart  bevel  Data  Y  1(00) 

Vendor  Kepurl 

ill. 

1  Co7) 

74 

Considered  under  Report  Type* 

l 

\  1  nci  udos : 


Catalog  Ob  1(68) 
specific  information  UL  1(69) 

Vendor  Applied-  oS  1(H/)  $.1}  Considered  under  Applications 

lion  Not t-.> 
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Vepdor  QA  Plans 
and  Sjiecifl ca¬ 
tions  (perform- 
mce  specs) 

W  1(85) 

y.r 

Vendor  Screening 
and  liurn-In 
.Jfieci  ficat  ions 

W  1(86) 

Y-f 

V i  In  .ii  i on 

P  1(48) 

?(f 

Vibration,  Fatigue 

GY  1(40) 

?./C 

Vibration,  Random 

tV  1(41) 

9.  It 

Vibration,  Vari¬ 
able  Frequency 

GY  1 (42) 

s  tc. 

Video  (Wideband) 
Ampl i t ler 

RD  1(60) 

a)  £3 

ij>  i:i 

Visual  Inflection 

P  1(16) 

H 

Voltage 

Y  f ( 54) 

9/c 

Voltage 

Y  UH0) 

fT.tc 

I'.o.  Quality  Assurance  Specifications 
W  1(80) 

P.O.  Quality  Assurance  Spoci float  ions 
W  1(80) 

l*.o.  Failure  Stress  Domain  P  1(11) 

I'.o.  failure  Analysis  Studios  1>  1(00) 

l'. ii.  Env i romiienlal  Conditions  GY  1(1! 4) 

l-.O.  Part  I.evel  Ditu  Y  1(00) 

I'.o.  Environmental  Conditions  GY  1(24) 

( 

I'.o  Part  Level  Data  Y  1(00) 

I'.O.  Environmental  Conditions  GY  1(24) 

I'.O.  I’di  t  l*:vel  Data  Y  1(00) 

I'.o.  circuit  functions  UK  1(40) 

Considered  under  Circuit  Complexity* 

C.o.  Failure  Analysis  Techniques 
l>  1(01) 

i'.o.  Failure  Analysis  Studies  P  1(00) 

considered  under  Intermittent  Stress 
Ifcntij  i  n* 

I'.o.  Intel  mi  t  tent.  Life  Test  Y  1(50) 

I'.o.  Part  Level  Data  Y  £(00) 

I'.o.  Voltage  (All)  GY  1(61) 

Considered  under  Step  Stress  Test 
Doma  i  ii* 

I’.o.  Stop  Stress  Test  Y  1(71) 
i'.o.  part  Level  Data  Y  i(00) 

I'.o.  Voltage  (All)  GY  1(61) 
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Voltage 


Y  1(04) 


y.  /£'  Considered  under  Accelerated  Life  Test 
Dotnai n* 

p.o.  Accelerated  Life  Test  Y  1(87) 

I *.o.  Pert  l.evel  Data  Y  X(00) 

p.o.  Voltage  (All)  GY  Mol) 

Voltage  (All)  GY  i(el)  J?.  3  Unqualified  terms 

Voltage  Kegu-  UK  1(70)  a)  gg  !’.<>.  Circuit  functions  UK  1(49) 

lutor 

b)  £3  P.O.  mode  ON  1(10) 

P.O.  Circuit  Component  GN  MOO) 
Considered  under  MEL  Device  Element! 

l>e.seriptors* 


Wafer 

Cut t l ng 

W  MOV) 

*■7 

P.O.  Wafer  Preparation  W  1(04) 

P.O.  Fabrication  Techniques  and 
Equipment  W  MOO) 

Wafer 

Etcli  1  tig 

W  MOo) 

*7 

P.O.  Wafer  Preparation  W  M04) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

Wafer 

Lipp;  ng 

W  1(07) 

>7 

P.O.  Wafer  Preparation  W  1(04) 

P.O.  Fabrication  Techniques  and 
E.'ju i pment  W  MOO) 

Wa  f  ur 

Poi  i slung 

W  MOO) 

*7 

P.O.  Water  Pieparation  W  1(04) 

I’.O.  Publication  Techniques  and 
Eqm  pment  w  1100) 

Wafer 

Pi  e;iir  it  i  on 

W  1(04) 

* 7 

P.o.  Fabrication  Techniques  and 
Equipment  W  1(00) 

I  no  1 udes: 


Wafer  Cutting  W  1(05) 
Water  Etching  W  1(06) 
Wafer  1-ippsng  W  1(07) 


Washing 


Washing 


Wedge  TC  Bond 


W  1(19) 


W  1(34) 


GN  1(995  a) 


$7 

*7 

r./ 


P.O.  Photolithography  W  1(14) 

P.0.  Fabrication  Techniques  and 
Equipment  W  1(00) 

P.O.  Assembly  W  1(30) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

P.O.  Thermo  Compression  Bonding 
7(  39) 


b) 

Weibull  Analysis 

OR  1(22) 

*4 

Welded 

GN  1(91) 

Westinghouse  Elec¬ 

RD  1(75) 

a) 

r-A. 

tric  Corp.  (21) 

RD  1(65) 

b) 

7.4 

Wire  Bonding* 

Wire  Material  BK  IK2T) 


P.O.  Assembly  W  1(30) 

P.O.  Lead/Terminal  Bonding  w  1(3?) 

P.O.  Fabrication  Techniques  and 
Equipment  W  1(00) 

P.O.  Lead/Terminal  Bond  Mode 
GN  1(92) 

P.O.  Statistical  Tools  OR  1(15) 

P.O.  Reliability  Technology  OR  1(00) 

P.O.  Lead  Attachment  Modes  GN  1(83) 

Considered  under  Manufacturer 

P.O.  Device  Manufacturer  BL  1(25) 

Considered  under  Report  Source* 

See  Lead/Terminal  Bonding 

Considered  under  Functional  Elements* 

P.O.  Device  Element  Materials 
BK  11(26) 


Includes: 

Aluminum  BK  11(28) 

Gold  &K  11(29) 

Wire  Material  NOC  BK  11(30) 
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Wire;  Material 
NijC 


Wofk  Function 


Work  Hardening 


Workmanship  De¬ 
fects 


Wot  kiin  ns  hi  p  De¬ 
fects  NOC 


X-Hay  Eval  ual  ion 


Yield 


Ok  1 1  ( 30)  %.?i  p.o.  Wire  Material  BK  11(27) 

Considered  under  Functional  Elements* 

l'.o.  Device  Element  Materials 
UK  1  1  Ub) 

Ed  1  ( ^ .’ )  ,5*  o.o.  Physical  parameters  Sl>  1(07) 

p.o.  Circui ‘/Device  Theory  SD  1(00) 

SD  I  (5b)  £  •j'  p.o.  Metallurgical  Phenomena  SD  1(53) 

P.O.  Ci rent t /Device  Tl»eory  SD  1(00) 

P  1  ( n  1 )  ff  p.o.  ■*.iusei>  of  Failure  P  1(49) 

l’.o.  Failure  Analysis  Studies  P  1(00) 
1  nc  1  iide:> ; 

Excessive  Lead  Length  P  1(62) 

iuij.rofier  Component  Alignment 
P  1(b)) 

improper  Mask  Alignment  P  1(64) 

Imptoper  Package  Marking  P  1(65) 

impr  o|jer  Wire  Bonding  P  1(66) 

Lo  >so  Materials  in  Package  P  1(67) 

Snatches  P  1(68) 

Wot kmauslnp  Delects  NOC  p  1(69) 

1'  l(o9)  %.(*  P.o.  Workmanship  Defects  P  1(61) 

P.o.  Causes  of  Failures  P  1M9) 

P.o.  tail ure  Analysis  Studies  P  1(00) 

P  1(17)  y /  P.o.  Failuje  Analysis  Techniques 

P  1(01) 

P.o.  Failure  Analysis  Studies  P  1(00) 

W  1(54)  K.f  P.o.  Process  Effectiveness  W  1(05) 

P.o.  Fabrication  Techniques  and 
Kqui  fxiteril  W  1(00) 
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Young's  Modulus 


SU  1(57) 


ff.  &  P.o.  Metallurgical  Phenomena  SU  1(05) 
P.O.  Ci rout i /Device  Theory  SU  1(00) 


10 *°  RAC  APPLICABLE  TERM  DEFINITIONS 


The  definitions  cited  here  are  for  use  in  correlation  with 
the  Structured  Term  List,  Section  8.0/  and  the  Alphabetical  Term 
List,  Section  9.0*  These  definitions  are  intended  to  explain 
the  technical  meaning  and  system  use  of  the  term.  The  terms 
have  been  defined  as  they  pertain  to  microelectronic  usage  with 
the  RAC  system.  If  a  term  has  more  than  one  primary  usage  and 
each  usage  was  considered  important  to  the  RAC  system,  the  term 
has  been  defined  for  each  primary  usage. 

MAJOR  CATEGORY  headings  and  MAJOR  TERMS  within  the 
categories  are  typed  in  upper-case  letters.  Terms  related  to 
the  major  terms  are  typed  in  lower-case  letters.  System  related 
concepts  are  identified  as  "see"  terms. 


The  alphabet  and  corresponding  page  numbers: 
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320 
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ACCELERATED  LIFE  MAXIMUM  TEST  TEMPERATURE: 

{Ambient  Temperature  Condition,  Accelerated) 

The  environmental  condition  of  ambient  thermal  severity  at 
the  maximum  level  of  conducting  the  "ACCELERATED  LIFE  TEST". 

Accelerated  Life  Max.  Test  Temperature  <21°C: 

Thermal  severity  level  is  less  than  21  degrees  Centigrade. 


Accelerated  Life  Max.  Test  Temperature  21°C  to  <102. 5CC: 

Thermal  severity  level  is  in  the  range  from  21  degrees  to  less 
than  102.5  degrees  Centigrade. 


Accelerated  Life  Max,  Test  Temperature  102. 5°C  to  <202. 5°C: 

Thermal  severity  level  is  m  the  range  from  102.5  degrees  to 
less  than  202.5  degrees  Centigrade. 

Accelerated  Life  Max.  Test  Temperature  202. 5°C  to  <302. 5°C: 

Thermal  severity  level  is  in  the  range  from  202.5  degrees  to 
less  than  302.5  degrees  Centigrade. 

Accelerated  Life  Max.  Test  Temperature  £302. 5°C: 

Thermal  severity  level  is  in  the  range  greater  than  or  equal 
to  302.5  degrees  Centigrade. 


ACCELERATED  LIFE  TEST: 

An  "Operating  Test ( s) " ,  environmental  test  or  a  test  combina¬ 
tion  of  these,  which  is  conducted  in  accordance  with  "Accelerated 
Testing"  procedures.  (See  "Accelerated  Testing  (TEST  TECHNIQUES  ft 
PROCEDURES) ") . 


ACCELERATED  LIFE  TEST  DOMAIN: 

The  specific  nature  of  the  externally  applied  test  stress (es) 
Of  the  "ACCELERATED  LIFE  TEST". 
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Accelerated  Testing: 

Testing  in  which  the  applied  stress  severity  level  is  chosen 
to  exceed  that  stated  in  the  reference  conditions  in  order  to 
shorten  the  time  required  to  observe  the  stress  response  of  the 
item,  or  magnify  the  response  in  a  given  time.  Purpose  of  such 
testing  is  to  achieve  these  results  without  altering  the  basic 
mechanisms  of  failure,  or  their  relative  prevalence.  On  this 
basis,  "Accelerated  Testing"  is  usually  performed  at  a  fixed  level 
of  elevated  severity.  "Step  Stress  Testing"  is  covered  by  another 
descriptor. 


Acceleration  Factors: 

(See  "Acceleration  Factors:  STATISTICAL  TOOLS"). 


Acceleration  Factors: 

Ratios  between  the  times  required  to  obtain  given  proportions 
of  failures,  each  for  two  different  sets  of  stress  severity  condi¬ 
tions  and  which  involve  the  same  failure  mechanisms  anchor  failure 
modes. 


Acoustic  Noise: 

(Audio  Noise,  Sonic  Vibration) 

Application  of  or  exposure  to  (of  the  device  or  assembly  of 
devices)  random  fluctuations  of  energy  in  the  audio  range.  (See 
"Failure  Stress  Domain,  Noise,  Acoustical"). 


Acoustical  Transducer: 

Any  device  which  changes  electrical  energy  to  mechanical 
energy,  or  vice  versa. 


Activity  Monitored  by  Source- Sponsor  Representative  (Data 
Validation) :  ' 

Reported  testing  was  witnessed  by  a  representative  of  the 
SPONSORING  ORGANIZATION,  as  ascertained  by  the  representative's 
stamp  or  seal  and  signature  of  the  responsible  official  of  the 
SOURCE  organization. 
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Activity  Witnessed  and  Report  Countersigned  by  Source-Sponsor  Agent 
(Data  Validation) : 

This  DATA  VALIDATION  ranks  first  among  the  set  of  eight  des¬ 
criptors.  Reported  testing  was  witnessed  by  an  agent  of  the 
SPONSORING  ORGANIZATION  and  the  documentation  countersigned  by  this 
cognizant  inspector. 


Adder (s) : 

A  Logic  circuit  the  output  of  which  is  the  sum  of  two  inputs  - 
with  carry  digit,  in  the  case  of  a  Full  Adder,  and  without  carry 
digit,  in  the  case  of  a  Half  Adder. 


AGREE  TEST: 

(See  "AGREE  Test  (TEST  TECHNIQUES  AND  PROCEDURES)"). 


AGREE  Test: 

A  test  procedure  which  conforms  to  recommendations  set  forth 
in  the  AGREE  report,  and  in  accordance  with  specifications  or 
standards  devised  as  an  outgrowth  of  that  report.  (AGREE  Report, 
Reliability  of  Military  Electronic  Equipment.  DOD  Advisory  Group 
on  the  Reliability  of  Electronic  Equipment,  published  by  U.  S. 
Government  Printing  Office,  June  1957.)  Documents  based  upon  the 
AGREE  report  include  MIL-STD-781  and  the  Established  Reliability 
(ER)  Military  Specifications. 

Although  originally  advocated  with  orientation  toward  test 
methods  for  equipment,  essential  AGREE  concepts  have  been  adopted 
for  evaluations  of  devices  or  components.  Such  is  an  AGREE  life 
test  which  requires  that  microelectronic  devices  be  subjected  to 
a  combination  of  vibration,  temperature  cycling,  and  on-off  elec¬ 
trical  stressing  to  simulate  as  closely  as  possible  actual  system 
applications  and  environments  (Method  1007:  Military  Standard 
(Proposed) ,  Test  Methods  and  Procedures  for  Microelectronics, 
Project  3962-0002:  RADC  (EMERM) ,  Griff iss  AFB,  NY,  14  July  1967). 


Airborne  Meun^d: 

(Airborne  Inhabited) 

An  "Aircraft  Environment"  in  which  in-flight  personnel  must 
operate  the  system. 
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Airborne  Unmanned: 

(Airborne  Uninhabited) 

An  "Aircraft  Environment"  in  which  remote  operation  of  system 
obviates  the  need  of  in-flight  personnel. 

Aircraft  Environment: 

Application  environment  associated  with  an  equipment  system 
for  flight  through  aerodynamic  means. 

Alloy  Junction: 

A  p-n  junction  formed  by  alloying  a  metallic  dopant  with  the 
semiconductor  material. 


The  mixing  of  two  or  more  metallic  elements. 


The  mixing  of  a  metallic  material  and  a  semiconductor  to  form 
a  localized  alloy.  On  solidifying  a  eutectic  alloy  precipitates 
from  the  mix  and  constitutes  a  heavily  doped  semiconductor  region. 
This  region  in  contact  with  the  unalloyed  semiconductor  fo-ms  a 
p-n  junction. 


Alumina: 

(Aluminum  Oxide) 

A  dielectric  compound  of  Aluminum  from  Group  III  of  the 
Periodic  Table  and  Oxygen  from  Group  VI. 


Aluminum: 

An  element  of  Group  III  of  the  Periodic  Table  which  acts  as 
an  acceptor  impurity  in  Si  and  Ge. 


Aluminum: 


k  metallic  element  of  Atomic  Number  13. 


{ 


Aluminum  Silicon  Eutectic: 


An  alloy  of  aluminum  and  silicon  of  such  composition  that  its 
melting  point  is  a  minimum  in  the  phase  diagram  of  the  alloy  system. 


Aluminum-to-Aluminum,  Direct  ( Al/Al ,  Direct;  Aluminum- to- Aluminum, 
Inverted  Chip;  Aluminum-to-Aluminum,  Flip  Chip) : 

Inverted  chip  bonding  with  aluminum  metallization  material 
bonded  to  aluminum  circuit  metallization  material.  A  wetting  agent 
or  intermediary  material  may  be  used.  (See  "INTERCONNECTION  SYSTEM"). 


Aluminum-to-Aluminum,  Wire  Bond  (Al/Al,  Wire  Bond): 

An  aluminum  wire  bonded  to  aluminum  circuit  metallization 
material.  (See  "Interconnection  System"). 


Analog  to  Digital  Converter  (A/D  Converter) : 

A  circuit  which  converts  a  linear,  or  analog,  signal  to  a  train 
of  digital  pulses  proportional  to  the  properties  of  the  linear  sig¬ 
nal. 


AND  Gate: 

A  logic  gate  with  more  than  one  input  which  gives  an  output  of 
a  logical  " zero"  if  any  of  the  inputs  are  a  logical  " zero" ,  and  an 
output  of  a  logical  "one"  only  if  all  inputs  are  a  logical  "one". 


Anode: 

The  positive  electrode  in  a  semiconductor  diode. 


Antimony: 

An  element  of  Group  V  of  the  Periodic  Table  which  acts  as  a 
donor  impurity  in  Si  and  Ge. 


APPLICATION  DESIGN  TECHNIQUES  AND  CONSIDERATIONS: 

Major  aspects  and  relations  for  device  design  compatibility 
with  requirements  of  general  applications.  (See  "FUNCTION/CIRCUIT 
DESIGN  &  OPTIMIZATION" ) . 
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APPLICATION  ENVIRONMENT i 

(SERVICE  ENVIRONMENT,  APPLICATION  USAGE,  APPLICATION 
SEVERITY  CLASS,  SYSTEMS  CATEGORY) 

The  comprehensive  level  of  environmental  conditions  as  associa¬ 
ted  with  the  category  of  systems  application.  (See  "FAILURE 
ENVIRONMENT"). 


APPLICATION  STATUS: 

The  state-of-the-art  of  applied  technology  in  system  service 
conditions.  The  maturity  of  system  utilization. 


Application  Stress  and  Parts  Counts: 

(Device/Count  Application  Stress  Summary) 

A  summary  of  number  of  devices  by  type,  and  their  associated 
service  environments,  which  are  utilized  in  specific  systems/ 
equipments. 


APPLICATIONS? 

Information  and  data  concerning  assemblies  of  devices  for 
system  service  conditions  (applications). 


Arithmetic  Functional  Unit? 

A  digital  circuit  combining  registers  (assemblies  of  bistable 
multivibrators)  and  logic  gates  to  perform  elementary  arithmetical 
operations.  Such  units  include:  adders  and  counters.  (See 
"Adders,  CIRCUIT  FUNCTIONS" )  . 


Arsenic: 

An  element  of  Group  V  of  the  Periodic  Table  which  acts  as  a 
donor  impurity  in  Si  and  Ge.  | 


ASSEMBLY: 

Fitting  together  of  all  elements  needed  to  produce  a  com¬ 
pleted  electronic  device,  e.g. ,  circuit  chip,  header,  hermetic 
seal,  terminals,  interconnections. 
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Astable  Multivibrator: 


A  two  stage  regenerative  circuit  which/  in  the  absence  of 
external  triggering,  makes  periodic  transitions  between  two  possi¬ 
ble  states. 


Atmospheric  Environments,  Accelerated  Life  Test  Domain: 

Test  stress  domain  consists  of  an  environment  as  included  by 
the  "Atmospheric  Stress  Testing"  descriptor.  (See  term,  as  organi¬ 
zationally  grouped  under  "TEST  TECHNIQUES  AND  PROCEDURES"). 


Atmospheric  Environments,  Step-Stress  Test  Domain? 

Test  stress  domain  consists  of  an  environment  as  included  by 
the  "Atmospheric  Stress  Testing"  descriptor.  (See  term,  as  organi¬ 
zationally  grouped  under  "TEST  TECHNIQUES  AND  PROCEDURES"). 


Atmospheric  Stress  Testing: 

Environmental  testing  in  which  the  applied  stress  domain  is  a 
severe  condition  of  the  device  ambient  atmosphere.  Such  stress 
domains  include:  vacuum,  gas  pressure,  salt  atmosphere/ spray,  and 
sand  and  dust.  (See  "Failure  Stress  Domain,  Vacuum"). 


Attributes  Data  Analysis: 

(Reduced  Data  Analysis,  Summary  Data  Analysis) 

Statistical  analysis  of  reduced  or  summarized  data  wherein 
results  are  esqpressed  in  terms  of  specimen  quality,  i.e. ,  "good- 
bad"  and  "conforming-defective" ,  and  analysis  considers  sample 
counts  having  the  specified  quality.  (See  "Attributes,  Summary" 
and  "Reliability  Attributes  Summary"). 


Attributes.  Summary: 

Reduced  test  or  inspection  data  in  terms  of  results  which 
report  the  device  count  exhibiting  a  specified  attribute  or  quality, 
i.e.,  "fail",  "defective",  etc.,  independent  of  time  (non- 
stoichastic  variable  summary).  (See  "Attributes  Data  Analysis"). 


Audio  Amp: 

Classed  as  Audio  Amplifiers  are  linear  networks  that  are  used 
primarily  to  amplify  signals  in  the  audio  range,  viz. ,  DC  to 
approximately  50  KHz,  although  circuits  with  gain  bandwidth  products 
in  the  megahertz  region  are  found  in  the  audio  category. 


I 
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Audio  Video  Tape  Recording  (Document  Format) : 

RAC  Library  document  is  contained  on  an  audio  tape  recording, 
a  video  tape  recording,  or  a  video  film  recording. 


Automated  Systems: 

(Machine  Processing) 

Machine  implemented  techniques  and  provisions  for  recording, 
collection,  or  the  summarization  of  reliability  test  or  applica¬ 
tion  monitored  data.  1C  Testers  is  a  term  included  by  this  des¬ 
criptor. 


AVAILABILITY: 

Studies,  and  application  of  the  concept,  "Availability",  a 
contributing  parameter  of  systems  effectiveness,  which  attempts  to 
quantify  and  predict  the  probability  that  an  equipment  or  system 
is  operating  satisfactorily  at  any  point  in  time. 


''MfcMMtrw* - *■* <«wiw  ~  * • 
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Ball  TC  Bonding: 

Thermo- compression  bonding  in  which  the  end  of  the  wire  is 
melted  so  as  to  form  a  ball.  The  ball  is  then  flattened  by  the 
compressive  bonding  force  to  form  a  large  area  contact. 


Bandwidth? 

The  frequency  range  between  the  one-half  power  (-3  db)  res¬ 
ponse  points  of  the  amplifier. 


Base: 

In  a  bipolar  transistor,  the  middle  region  in  which  current 
transfer  from  a  low  impedance  circuit  to  a  high  impedance  circuit 
occurs. 


Basic  Materials: 

Materials  from  which  device  elements  can  be  formed  through 
subsequent  processing. 


Beam  Lead: 

Cantilivered  beam  conductors  formed  as  an  integral  part  of  a 
microelectronic  device  by  plating  a  thick  metal  film  onto  the 
wafer  and  etching  the  lead  pattern,  followed  by  an  etching  away 
of  the  semiconductor  material  between  devices.  (See  "INTERNAL 
CONNECTION  MODE:  and  "Dielectric,  Air:  ISOLATION  METHOD" ) . 


Beveling: 

Lapping  of  a  semiconductor  device  on  a  shallow  angle  to  the 
surface  to  expose  the  cross-section  of  the  device  for  analysis. 


Bibliography  (Report  Type) : 

A  collection  of  references  to  relevant  documents. 
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Bipolar  Transistor; 

A  three-terminal  solid  state  device  consisting  of  alternate 
N-type  and  P-type  semiconductor  material  separated  by  potential 
barriers.  Power  gain  is  achieved  through  the  injection  of  current 
into  the  base  region  from  a  low  impedance  emitter  region  and  trans¬ 
fer  of  that  current  to  a  high  impedance  collector  region.  Transis¬ 
tor  action  relies  on  the  generation  and  recombination  of  hole- 
electron  pairs,  hence  the  term  "bipolar". 


Bistable  Multivibrator: 


(Flip  Flop) 

A  two  stage  regenerative  circuit  capable  of  existing  in  either 
of  two  stable  states  and  requiring  an  external  trigger  signal  to 
switch  to  the  opposite  state. 


Boron: 

An  element  of  Group  III  of  the  Periodic  Table  which  acts  as 
an  acceptor  impurity  in  Si  and  Ge. 


Breadboardinq?  Circuit/Device  Implementation: 

(Pre-Product  Simulation,  Breadboard  Modeling) 

Techniques  for  check  out  of  microelectronic  device  perfor¬ 
mance  through  utilization  of  basic  device  elements,  such  as  dis¬ 
crete  microcomponents  and  hybrid  assemblies. 


Broken  Lead: 

(Broken  Interconnection  Wiring,  Broken  Lead  Wire) 

A  mechanical  imperfection  due  to  a  break  in  the  device  ter¬ 
minal  wires  or  leads. 


Buried  Laver: 

A  heavily  doped  (n+)  region  placed  between  substrate  and 
epitaxial  collector  layer  which,  because  of  its  high  conductivity, 
is  used  to  reduce  the  collector  resistance  of  integrated  tran¬ 
sistors. 
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Burn-In  Procedures: 

(Product  Conditioning  Procedures) 

Procedures  associated  with  the  post-production  operation 
of  devices  for  the  purpose  of  stabilizing  their  characteristics 
and  especially  isolating  unstable  and  marginal  devices.  (See 
"Failure  Environment,  Post-Production  Screen/Burn-in") . 


Burn-In  Test: 

(Product  Conditioning) 

Testing  directed  toward  the  stabilization  of  device  char¬ 
acteristics  and  especially  to  isolate  unstable  units  and  those 
with  marginal  life  eaqjectancy.  (See  "Burn-In  Procedures"). 
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Can.  Hermetically  Sealed: 

A  package  which  consists  of  a  can,  generally  metal,  with 
hermetically  sealed  header  and  pins,  such  as  for  the  JEDEC  TO- 5 
can.  Other  TO  numbers  which  are  included  in  this  classification 
are  listed  as  follows:  (See  "PACKAGE  CONFIGURATION"). 


TO- 5 

TO- 7  3 

TO- 7  6 

TO-80 

TO- 70 

TO- 7  4 

TO- 7  7 

TO-96 

TO- 71 

TO- 7  5 

TO- 7  9 

TO-99 

TO- 7  2 

TO- 7  9 

TO-100 

Capacitance: 

The  measure  of  the  ability  of  a  capacitor  to  store  electronic 
chair  ge. 


Carrier  Concentration: 

A  measure  of  the  number  of  free  carriers  per  unit  volume  in 
a  material. 


Carrier  Diffusion: 

(Charge  Carrier  Diffusion) 

The  passage  of  charges  through  a  material  in  the  absence  of 
an  electrical  field  and  as  a  result  of  charge  concentration 
gradients. 


Carrier  Generation: 

The  removal  of  a  bound  electron  from  an  atom  in  a  crystal 
such  that  the  electron  and  its  vacated  location  in  the  atom 
(the  hole)  becomes  free  to  contribute  to  electrical  current  in 
the  material. 


Carrier  Generation  Through  Radiation: 

Absorption  of  nuclear  radiation  by  semiconductors  can 
result  in  the  ionization  of  atoms  of  the  semiconductors,  thus 
the  generation  of  carriers  which  alters  the  conductivity  of  the 
device  regions. 
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Carrier  Injection:  °  1 

The  introduction  of  electronic  charge  carriers  into  a  medium,  | 
such  as  the  base  region  of  a  transistor,  by  application  of  appro-  j 
priate  bias  potential.  j 


Carrier  Lifetime:  i 

The  time  between  generation  and  recombination ,  or  injection  j 

and  trapping,  of  charge  carriers  during  which  they  are  available  j 

to  take  part  in  the  conduction  process  in  a  device.  f 

! 

i 

Carrier  Mobility:  * 

The  measure  or  the  ease  with  which  carriers  may  move  within  i 

a  particular  medium  or  material;  expressed  as  a  velocity  per  unit  j 

electric  field.  ! 

1 

| 

Carrier  Recombination: 

The  uniting  of  a  free  electron  with  an  ionized  atom  in  a  I 

crystal  such  that  the  electron  is  no  longer  free  to  move  in  the  ] 

material .  1 


Carrier  Velocity?  I 

The  velocity  with  which  a  carrier  moves  through  a  medium  | 

under  the  influence  of  a  given  electric  field.  I 

Case  Study;  j 

(Sample  Design,  Design  Demonstration,  Illustrative  Design)  ] 

1 

An  illustration  of  a  design  or  developmental  approach  with 
its  documentation  in  the  context  of  a  specific  system  and  device  3j 

or  device  element. 


Cathode: 

The  negative  electrode  in  a  semi conductor  diode. 


CAUSES  OF  FAILURES: 

(Failure  Activators,  Failure  Mechanisms) 

The  key  conditions  or  circumstances  to  which  may  be  assigned 
the  activation  of  failure  mechanisms.  The  major  activities  which 
contributively  induce  failure.  Such  causes  are  deducted  from  phy¬ 
sical  defects  in  failure  analyses. 
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Ceramics: 

An  inorganic  dielectric  material. 


Cermets  end  Glazes: 

Mixtures  of  ceramic  materials  and  metals  having  high  value 
of  resistivity. 


Chemical  Analysis: 

(Stoichiometric  Evaluation) 

Analysis  of  the  chemical  constituents  through  conventional 
techniques  of  the  chemical  laboratory. 


Chemical  Phenomena: 

Actions  or  events  which  occur  to  change  the  chemical  nature 
or  composition  of  a  material. 


Chromium: 

A  metallic  element  of  Atomic  Number  24. 


CIRCUIT  COMPLEXITY: 

A  generic  index  of  the  complexity  of  the  device  circuitry 
in  terms  of  the  relative  scope  of  its  function.  (Also  see 
"SCALE  OF  INTEGRATION"  and  "NUMBER  OF  MAJOR  PROCESS  STEPS"). 


Circuit  Component: 

An  electrical  element  which,  together  with  other  elements, 
forms  a  microelectronic  circuit. 


Circuit  Component  Regions: 

Specific  local  regions  of  a  solid  state  device,  active  or 
passive,  which  are  essential  to  the  operation  or  construction  of 
that  device. 


CIRCUIT/DEVICE  IMPLEMENTATION: 

(Circuit/Device  Development) 

Generalized  principles  entering  into  the  development  of 
microelectronic  circuits,  devices  and  device  elements. 


CIRCUIT/DEVICE  THEORY: 

Theoretical  (generalized)  considerations  in  the  design  and 
operation  of  microelectronic  devices,  circuits,  and  device  elements. 


CIRCUIT  FUNCTIONS; 

The  roles  microelectronic  devices  are  designed  to  perform  in 
electronic  systems. 


Circuit  Layout; 

(Circuit  Topology) 

The  graphic  delineation  of  the  circuit  configuration  and  the 
»v*ans  of  implementation  upon  the  wafer  surface,  such  as  the 
-iisociated  photomasks. 


Circuit  Metallization  Materials; 

Materials  used  to  form  the  metallic  conductor  for  inter 
connection  of  elements  of  a  microelectronic  circuit. 


CIRCUIT  PARAMETERS: 

The  parameters  of  a  microelectronic  circuit  which  are  used 
in  calculating  overall  circuit  performance.  (See  "ELECTRICAL 
PROPERTIES" ) . 


Classified  (Report  Security  Classification) : 

RAC  document's  label,  as  indicated  "Secret"  or  "Confidential", 
through  authorization  by  the  appropriate  government  agency. 


CML  (Digital  Logic  Type  (Current  Mode  Logic) ) 

A  nonsaturating  digital  logic  circuit  configuration  whose 
gates  are  characterized  by  the  use  of  an  individual  transistor  for 
each  input,  a  common  collector  resistor  for  all  input  transistors, 
and  a  common  emitter  resistor  for  all  input  transistors  and  a 
reference  transistor  -  that  is,  it  has  "differential  type"  config¬ 
uration.  This  generic  logic  type  includes  the  type  proprietarily 
designated  as  MECL.  (See  "Differential  (Linear  Device  Type)"  and 
"Digital  Logic  Type"). 
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Cold  Welding: 

The  welding  of  two  metals  by  the  application  of  pressure  only. 


Collector: 

In  a  bipolar  transistor,  the  high  impedance  region  into  which 
current  from  the  emitter  is  transferred  through  the  base. 


Combination,  Accelerated  Life  Test  Domain: 

Stress  conditions  consist  of  combination  of  two  or  more 
"ACCELERATED  LIFE  TEST  DOMAIN(S)". 


Combination  and  NQC; 

A  combination  of  "EQUIPMENT  CLASS (ES)''  and/or  an  equipment 
class  which  is  not  otherwise  classified  in  terms  of  descriptors 
in  the  current  glossary.  (See  "Unspecified  Equipment  Class"). 


Combination.  Step~Stress  Test  Domain: 

Stress  conditions  consist  of  combination  of  two  or  more 
"STEP  STRESS  TEST  DOMAIN(S)". 


Combination  With  Environment  Stresses;  Intermittent  Stress  Domain: 

Test  stress  consisting  of  a  combination  of  electrical  and 
environmental  stress  domains.  (See  "INTERMITTENT  STRESS  DOMAIN"). 


Common  Mode  Rejection  Ratio: 

In  a  differential  amplifier,  the  ratio  of  the  output  voltage 
(or  current)  when  the  two  input  signals  are  in  phase  to  the  output 
voltage  (or  current)  when  the  two  input  signals  are  180°  out  of 
phase,  but  of  the  same  magnitude. 


Communications : 

(Telecommunications) 

A  class  of  equipment  which  operates  to  transmit  information. 


Comparison  with  Discrete: 

Study  of  the  comparative  relations  in  implementing  an 
application  with  microelectronic  devices  versus  the  application 
of  discrete  component  devices. 
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Complementary  Transistors: 

A  pair  of  PNP  and  NPN  bipolar  transistors  having  identical 
performance  characteristics  but  requiring  power  supplies  of 
opposite  polarity. 


Composite  IC,  Diffused  (Compatible  Monolithic  IC,  Diffused; 
Monobrid,  Diffused) : 

A  composite  IC  in  which  monolithic  diffusion  technology  is 
used  to  form  all  junctions.  (See  "Composite  IC  Microelectronic 
Category" ) . 


Composite  IC,  Epitaxial  (Compatible  Monolithic  IC,  Epitaxial; 
Monobrid,  Epitaxial) : 

A  composite  IC  in  which  monolithic  epitaxial  growth  tech¬ 
nology  is  used  to  form  at  least  one  junction.  (See  "Composite 
IC  Microelectronic  Category" ) . 


(Composite  IC  Microelectronic  Category  (Compatible  Monolithic 
IC,  Monobrid,  Active  Substrate  IC) ) 

An  integrated  circuit  composed  of  a  monolithic  IC  with  at 
least  one  passive  film  circuit  component  deposited  on  the  top 
surface  of  the  monolithic  die  after  the  surface  has  been  passi¬ 
vated.  This  Microelectronic  Category  excludes  the  "Monolithic 
IGFET"  (see  term)  categories.  (See  "Integrated  Circuit". 
"Monolithic  Microelectronic  Category",  and  "Film  IC".) 


Composite  IC,  NOC  (Not-Otherwise  Classified  Compatible  IC) : 

Composite  IC  microelectronic  integrated  circuits  which 
cannot  be  classified  within  any  descriptors  of  the  current 
glossary.  (See  "Composite  IC  Microelectronic  Category"; 
"Composite  IC,  Diffused";  and  "Composite  IC,  Epitaxial"). 


Compound  Formation: 

The  mixing  of  chemical  elements  in  proper  proportion  to 
form  stoichiometric  compounds  of  those  elements,  e.g. ,  cacknium 
and  sulfur  tr  form  cadmium  sulfide. 
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(Digital  Processer s) 

A  class  of  equipment  which  processes  information.  Informa¬ 
tional  output  is  derived  from  input  information  through  handling 
of  data  by  logical  processes. 


Computer  Aids: 

(Computer-Aided  LSI  Design,  Computer  Simulation  of  Bread¬ 
boarding) 

General  aspects  of  computer  techniques,  as  utilized  to 
facilitate  evaluation  and  development  of  microelectronic  devices 
or  device  elements. 


Computer  Analysis; 

(Computer-Aided  Design) 

Computer-aided  analysis  and  computer-assisted  design,  such 
as  in  the  delineation  of  microelectronic  circuits  through  "paper 
studies"  with  computer-aided  approaches. 


Confidential  (Classified,  Report  Security  Classification) : 

Unauthorized  disclosure  of  informational  content  is  for¬ 
bidden,  since  such  release  could  be  prejudicial  to  the  defense  of 
the  nation. 


Constant  Acceleration: 

(Centrifuge) 

Exposure  to  a  constant  rate  of  change  of  directed  motion 
or  centrifugal  force.  (See  "Failure  Stress  Domain,  Acceleration, 
Constant" ) . 


Consumer: 

Devices  are  qualified  for  consumer  type  applications. 
(See  "QUALIFICATION  CLASS"). 


Contact  Area: 

The  region  of  a  device  where  electrical  connection  is  made 
to  one  of  its  elements. 


to 


Contact  Potential: 

The  work  required  to  move  a  charge  carrier  from  one  material 
into  another  in  contact  with  it. 


Contamination : 

(Material  Impurity) 

A  physical  defect  due  to  the  inadvertent  introduction  of 
impurities  into  combination  with  the  device  materials. 


Control : 

(Regulator) 

A  class  of  equipment  which  operates  to  regulate  the  operation 
of  other  equipment.  Equipment  which  exercises  programming  or  real¬ 
time  command  over  the  functions  of  the  complete  system.  Descriptor 
is  exclusive  of  "Navigation". 


Conventional  Microscopic  Examinations 

(Optical  Microscopic  Inspection) 

Inspection  with  utilization  of  a  conventional  optical  micro¬ 
scope,  including  stereographic  adaptations. 


Copper: 

A  metallic  element  of  Atomic  Number  29. 


CORRECTIVE  MEASURES: 

(RE-WORK  PROCEDURES,  RETROFIT) 

Procedures  taken  to  eliminate  failure  mechanisms  or  quality 
defects,  in  response  to  analyses  of  failure. 


Counter (s) : 

A  chain  of  series  connected  binary  logic  elements  capable 
of  counting  the  number  of  input  pulses. 


Cracked  Die: 

(Cracked  or  Chipped  Die,  Broken  Wafer) 

A  mechanical  imperfection  due  to  a  break  discontinuity  in 
the  die  or  wafer. 
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(Cracked  or  Chipped  Package) 

A  mechanical  inyserfection  due  to  a  break  discontinuity  in 
the  device  package. 


Crossover: 

The  physical  crossing  of  two  thin  film  conductors  on  the 
same  substrate,  embodied  by  the  two  metallic  films  being  separated 
by  a  thin  film  of  insulation  material. 


Cryotron: 

A  solid  state  device  based  on  the  phenomenon  of  super¬ 
conductivity.  A  magnetic  field  generated  by  current  in  a  control 
element  causes  a  gate  element  to  change  from  the  superconducting 
state  to  the  normally  resistive  state,  thereby  affecting  the 
switching  of  logic  signals. 


Crystal  Defects: 

(Nonocrystalline  Flaws) 

Bulk  defects  due  to  flaws  in  the  lattice  structures  of  single 
crystals. 


Crystal  Growth: 

The  formation  of  a  relatively  large  crystal  of  a  substance. 


CTL  (Digital  Logic  Type  (Complementary  Transistor  Logic,  CTL) ) : 

A  digital  logic  circuit  configuration  wherein  the  gates  are 
characterized  by  the  use  of  both  PNP  and  NPN  transistors,  with 
each  input  connected  to  a  transistor's  base.  (See  "Digital  Logic 
Type") . 


Current,  Accelerated  Life  Test  Domain: 

(Electric  Current  Input) 

An  accelerated  life  test  where  stress  domain  of  interest  is 
input  or  load  current. 
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Current,  Intermittent  Stress  Domain: 
(Electric  Current) 

Rate  of  transfer  of  electrical  charge. 


Current,  Step-Stress  Test  Domain: 

(Electric  Current  Input) 

Step-stress  test  where  the  stepped  domain  is  device  or  input 
current. 


Current  Transfer  Ratio  (Alpha,  Beta) s 

The  ratio  of  transistor  output  current  to  transistor  input 
current. 


Crystal  Degradation  by  Radiation: 

Permanent  damage,  such  as  creation  of  faults  and  disloca¬ 
tions,  in  a  semi conductor  crystal  due  to  the  absorption  of 
radiation.  (See  "Faults  and  Dislocations  (CIRCUIT/DEVICE  THEORY)"). 


Crystal  Growth: 

The  growing  of  large  area  single  crystals  of  semiconductor 
materials. 


DATA  COLLECTION  AND  REDUCTION: 

(DATA  HANDLING  TECHNIQUES,  NUMERICAL  INFORMATION  PRO. 
CESSING,  DATA  PROCESSING) 

Techniques  for  the  recording,  compilation  and  collection 
of  test  data,  and  for  processing  the  data  into  summarized  forms. 
Also,  procedures  applicable  to  monitoring  device  performance 
during  application. 


Data  Merging: 

Procedures  and  techniques  applicable  for  combining  data 
generated  in  independent  tests  but  under  approximately  equivalent 
conditions  into  a  single  common  characteristic  value  or  set  of 
values. 


DATA  SYSTEM  SPECS: 

(INFORMATION  PROCESSING  SPECS) 

Specifications  and  standards  covering  the  implementation 
of  data  systems  or  information  processing  for  microelectronic 
devices. 


DATA  VALIDATION  (DOCUfCNT  DESCRIPTOR)  : 

The  degree  of  r  liance  one  can  attribute  to  reported 
results  contained  in  >  RAC  document.  Complete  interpretation 
of  this  definition  depends  on  the  SPONSORING  ORGANIZATION  and 
SOURCE  descriptors.  (The  descriptors  in  this  group  are  appli. 
cable  to  Test  Data  REPORT  TYPE. ) 


DCTL  (Digital  Logic  Type  (Direct  Coupled  Transistor  Logic) ) : 

A  digital  logic  circuit  configuration  wherein  each  input 
of  a  gate  is  connected  (coupled)  directly  to  the  base  of  the 
associated  transistor  and  the  output (s)  of  the  gate  (or  flip 
flop)  are  connected  directly  to  the  associated  transistor. 
That  is,  there  are  no  passive  components  between  transistors 
in  successive  gates  and/or  flip  flops. 


Decomposition : 

The  separating  of  atoms  in  a  compound  into  the  constituent 
elements. 


Defective  Bond: 

(Substandard  Bond/Pad,  Deteriorated  Lead/Die  Attachment) 

A  metallurgical  defect  due  to  an  inadequate  wire  or  die  bond. 
Defective  Bond  encompasses  open  bond/pad,  lifted  bonds,  degrada¬ 
tion  of  attachment  contact,  plague  formation,  and  improper  posi¬ 
tioning  of  the  bond  upon  the  terminal  pad. 


Depletion: 

In  a  field  effect  transistor,  a  reverse  bias  applied  to  the 
gate  (junction  or  insulated)  repels  the  majority  charge  carriers, 
reducing  the  number  of  available  carriers  in  the  channel.  In  any 
p-n  junction,  the  reverse  biasing  of  the  junction  causes  a  deple¬ 
tion  of  carriers  in  the  junction  region. 


DEPOSITION: 

The  methods  of  placing  a  layer  of  material  on  a  substrate. 

1 

i 

Deposition  Rate  Monitoring: 

Measurement  of  the  rate  at  which  molecules  are  deposited  on 
a  substrate  during  a  thin  film  fabrication.  | 


Design  Considerations;  Function/Circuit  Design  and  Optimization: 

General  aspects  of  optimized  function  and  circuit  quality 
under  performance  constraints,  such  as  supply  voltage  transients, 
thermal  impedances  and  electromagnetic  and  cosmic  radiation  en¬ 
vironments.  (See  "FUNCTION/CIRCUIT  DESIGN  &  OPTIMIZATION"  and 
"APPLICATION  DESIGN  TECHNIQUES  AND  CONSIDERATIONS"). 


Design  of  Experiments: 

A  selection  of  methods  of  statistical  sampling  based  upon 
study  of  test  efficiency  and  related  problems.  Such  methods 
must  result  in  sampling  which  is  representative  of  a  population 
of  devices,  in  order  that  statistical  inferences  be  valid. 


Developing: 

Dissolution  of  the  unpolymerized  photoresist  leaving  the 
diffusion  pattern  on  the  wafer. 


f 
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Developmental : 

Device  status  is  beyond  the  experimental  stage.  Engineering 
activity  is  primarily  oriented  toward  design  re£inemencs  and 
achievement  of  fabricability.  (See  "ITEM  STATUS"). 


Developmental  (Test  Type) : 

(Experimental) 

Testing/inspection  performed  in  connection  with  the  implemen¬ 
tation  and  refinements  of  pre-production  concepts.  (See  "Develop¬ 
mental  (ITEM  STATUS) ") . 


DEVICE  ELEMENT  MATERIALS; 

Materials  -  elements  and  compounds  -  used  in  fabricating 
elements  of  microelectronic  devices  and  circuits. 


Device  Geometry: 

(Physical  Structure,  Device  Configuration) 

The  physical  form  and  its  intra-relationships  of  the 
microelectronic  device. 


Device  Manufacturer  (Source) ; 

Corporate  author  identified  by  a  specific  device  vendor. 
For  example: 

"Westinghouse  Electric  Cerp.  (Device  Mfgr.  Source) 
Molecular  Electronics  Div." 


Device  Manufacturer  (Sponsoring  Organization) : 

Device  vendor  supported  document's  authorship.  (Individual 
manufacturer  is  not  indexed  under  this  grouping) . 


Device  Mishandling: 

(Mot-Otherwise  Classified  Misapplication) 

Misapplications,  such  as  physical  abuses,  which  are  not 
defined  by  "Overstressed  Device",  or  "Erroneous  Lead  Positioning". 
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DEVICE  PARAMETERS; 

The  parameters  of  a  microelectronic  device  element  Which 
can  be  used  in  calculating  the  electrical  performance  of  the 
device.  (See  "Circuit  Component"). 


(Device  User  (Equipment  Mfr. /Systems  Contractors  Sources)): 

Corporate  author  identified  by  a  specific  equipment  vendor 
or  systems  contractor,  as  in  the  example  for  "Device  Mfr.  Source". 


Device  User  (Sponsoring  Organization) : 

Equipment  Mfr.  or  Systems  Contractor  supported  document's 
authorship.  (Individual  firm  is  not  indexed  under  this  group 
descriptor) . 


Dicing  (Breaking) : 

After  scribing,  the  separating  of  the  individual  chips. 


Die  Bonding: 

The  fusing  of  the  solid  state  device  chip,  or  die,  to  the 
support  surface  of  the  prof  rtive  package. 


Die  Bond  Material: 

Substance  used  to  bond  or  adhere  the  microcircuit  chip  to 
its  header  or  package  support  plane. 


Dielectric.  Air  (Beam  Lead  Isolation,  Air  Isolation) : 

An  isolation  method  associated  with  use  of  extra  heavy 
circuit  metallization  called  "beam  leads"  at  the  network  termi¬ 
nals.  With  this  beam  support,  the  wafer  substrate  may  be  en¬ 
tirely  removed,  leaving  the  attached  semiconductor  islands  with 
air  separation.  (See  "Dielectric  Isolation  Method"). 


Dielectric  and  Insulating  Materials: 

Inter-element  compounds  having  very  high  electrical  resis¬ 
tivity  used  in  electrically  isolating  conductors  from  each  other 
and  in  forming  the  dielectric  media  of  capacitors.  (See 
"Dielectric  Isolation  Method:  ISOLATION  METHOD"). 
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Dielectric,  Ceramic : 

Isolation  accomplished  through  separation  of  the  device 
elements  with  a  ceramic  insulating  barrier,  such  as  with  a 
ceramic  substrate  used  with  hybrid  microcircuits.  (See 
"ISOLATION  METHOD"  and  "Dielectric  Isolation  Method"). 


Dielectric,  Glass; 

An  isolation  effected  through  interposing  layers  of  glass 
(amorphous  SiO_)  i.isulating  barriers  between  the  semiconductor 
islands.  Techniques  associated  with  this  method  of  isolation 
are  also  known  by  the  proprietary  designations:  Waffle  Wafer 
and  EPIC.  This  descriptor  identifies  a  specific  form  of  "Dielec¬ 
tric,  Oxide".  (See  "Dielectric,  Oxide"  and  "Dielectric  Isolation 
Method" ) . 


(Dielectric  Isolation  Method) : 

Isolation  achieved  by  interposing  an  insulating  or  dielectric 
barrier  between  the  semiconductor  islands.  Techniques  used  to 
accomplish  dielectric  isolation  are  also  known  as:  insulated 
substrate  and  multi-phase  monolithic  systems.  (See  "ISOLATION 
METHOD") . 


Dielectric.  Nitride  (Silicon  Nitride) : 

A  method  of  dielectric  isolation  which  utilizes  a  nitride 
compound  (generally  silicon  nitride) .  (See  "ISOLATION  METHOD" 
and  "Dielectric  Isolation  Method"). 


Dielectric,  NOC  (Not-Otherwise  Classified  Dielectric  Isolation 
Method) : 

A  dielectric  method  of  isolation  which  cannot  be  classified 
by  any  descriptors  in  the  current  glossary.  (See  "ISOLATION 
METHOD"  and  "Dielectric  Isolation  Method") . 


Dielectric,  Oxide  (Silicon  Dioxide;  Dielectric,  Dioxide; 

Dielectric,  Monoxide) : 

An  isolation  effected  through  interposing  an  (di— )  oxide 
insulating  barrier  between  the  semiconductor  islands.  "Dielectric, 
Glass",  other  dioxides,  oxides  and  monoxides  are  included  within 
the  scope  of  this  descriptor.  (See  "Dielectric,  Glass",  and 
"Dielectric  Isolation  Method"). 
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Die  Size: 

The  range  of  size  values  of  the  semiconductor  dice  used 
for  the  microelectronic  device.  Size  values  are  given  in  terms 
of  linear  dimension  for  each  side,  in  the  interest  of  universality 
of  designations.  Corresponding  area  dimensions  applicable  to 
square  dice  are  shown  in  parentheses  in  the  listing  of  value 
ranges.  This  listing  is  as  follows: 

<30  mils/side  (<900  sq.  mils) 

31-42  mils/side  (900-1800  sq.  mils) 

43-60  mils/side  (1800-3600  sq.  mils) 

61-85  mils/side  (3600-7200  sq.  mils) 

86-120  mils/side  (7200-14,400  sq.  mils) 

121-170  mils/’side  (14,400-28,800  sq.  mils) 

171-240  mils/side  (28,800-57,680  sq.  mils) 

>240  mils/side  (>57,680  sq.  mils) 


Differential  Amplifier: 

A  linear  electronic  circuit  consisting  of  two  cathode,  or 
emitter,  coupled  amplifier  devices  such  that  the  output  is  pro¬ 
portional  to  the  difference  between  the  input  signals  on  each 
device.  Such  an  amplifier  is  capable  of  amplifying  dc  signals 
with  minimum  drift. 


Differential  Amplifier  (Difference  Amp,  Sense  Amp) : 

A  linear  device  type  consisting  of  two  matched  cathode  or 
emitter  coupled  amplifier  circuit  partitions  such  that  the  out¬ 
put  is  proportional  to  the  difference  between  the  input  signal 
on  each  partition.  Such  an  amplifier  is  capable  of  amplifying 
signals  from  d-c  to  r-f  with  minimum  drift. 


Differential  (Linear  Device  Type  (Symmetrically  Balanced 
Network,  Push-Pull  Circuit,  Balanced  Input/Output  Network)): 

A  linear  operational  type  in  which  each  stage  has  circuit 
components  with  intraconnection  and  matching  such  as  to  provide 
symmetry  about  an  electrical  neutral  or  ground  point.  Output 
response  depends  upon  the  difference  between  two  opposing  input 
signals.  Differential  or  push-pull  amplifiers  are  included 
within  the  scope  of  this  descriptor.  (See  "Differential 
Amplifier") . 
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Diffused  Junction; 

A  pn  semiconductor  junction  formed  by  the  diffusion  of 
impurities  of  a  certain  polarity  into  a  semiconductor  region  of 
opposite  polarity. 


Diffusion: 

The  introduction  of  doping  impurities  into  a  semiconductor 
to  form  a  region  of  opposite  polarity  to  that  of  the  remainder 
of  the  host  material,  thus  creating  a  p-n  junction. 


Diffusion  Coefficient: 

A  measure  of  the  rate  of  diffusion  of  carriers  through  a 
material.  Also  applied  to  the  diffusion  of  impurities  in  a 
material. 


Diffusion  Defects: 

(Diffusion  Irregularity/Flaw,  Inadequate  Doping  Profile) 

Semiconductor  bulk  defects  due  to  diffusant  imperfections. 
Diffusion  spikes  and  incomplete  diffusion  are  terms  included  in 
the  scope  of  this  descriptor. 


Diffusion  Length: 

A  measure  of  the  distance  a  carrier  may  move  through  a 
material,  in  the  absence  of  an  electric  field,  during  its  life 
time. 


Digital  (Functional  Category)  (Switching  Logic  Circuit,  Discrete 
Response  Circuit,  Quantum  Level  Output  Circuit) : 

A  circuit  function  where  the  output  varies  discretely  or 
discontinuously  with  input  stimulus.  Also,  the  category  of 
circuits  designed  to  perform  an  auxiliary  function  to  a  switch¬ 
ing  logic  circuit,  such  as  gate  expanders. 


Digital  Logic,  NOC  (Not-Otherwise  Classified  Digital  Operational 
Type)  : 

A  digital  network  type  which  cannot  be  classified  by  any 
descriptors  of  the  current  glossary.  (See  "Digital  Logic  Type"). 


(Digital  Logic  Type  (Logic  Circuit  Type,  Logic  Family,  Digital 
Operational  Type,  Digital  Network  Type,  Switching  Logic  Type)): 

The  operational  type  of  digital  circuit,  as  characterized 
by  its  key  circuit  components  and  intraconnection  pattern.  In 
general,  the  basic  circuit  partition  which  typifies  the  digital 
operational  type,  and  which  serves  as  the  functional  building 
block  of  complex  networks,  may  be  regarded  as  the  elemental  logic 
gate.  Such  logic  gate  implements  one  of  the  elemental  functions 
of  AND,  NAND,  OR  or  NOR.  Accordingly,  acronyms  which  are  in¬ 
cluded  under  this  descriptor  heading  (RTL,  RCTL,  DCTL,  etc.) 
are  defined  with  reference  to  the  elemental  logic  NOR  gate. 

(See  circuit  diagrams  in  Electronic  Design,  May  17,  1966,  p.  171). 
(See  "OPERATIONAL  TYPE"  and  "Digital  (Functional  Category")). 


Digital  to  Analog  Converter  (D/A  Converter) : 

A  circuit  which  converts  digital  signals  to  a  linear  signal 
proportional  to  the  characteristics  of  the  digital  signal. 


Disappearance  of  Metallization: 

(Vanishing  Metallization) 

The  loss  of  metal  from  the  conducting  films  as  a  result  of 
diffusio.  migration,  or  evaporation. 


Discrete  Microcomponent: 

Any  solid  state  device,  active  or  passive,  which,  because 
of  its  small  size  and  geometry,  is  suitable  for  incorporation 
into  a  multi-chip  or  hybrid  microelectronic  circuit. 


Dissection  and  Sectioning: 

(Device  Autopsy) 

Inspection  procedures  involving  appropriate  disassembly 
of  devices  and  the  preparation  of  specimen  device  elements  to 
facilitite  examination,  such  as  through  slides  and  stained 
cross  sc'tions. 


(DOCUMENT  DESCRIPTORS) : 

Appropriate  set  of  terms  for  identifying  and  classifying 
the  RAC  held  document. 


DOCUMENT  FORMAT  (DOCUMENT  DESCRIPTOR) : 

Form  in  which  the  RAC  document  is  accessible. 


Dopant  Materials: 

Materials  added  to  a  semiconductor  to  alter  its  resisti¬ 
vity  and  the  type  of  majority  current  carrier  present. 


Drain: 

In  a  field  effect  transistor,  the  electrode  through  which 
carriers  are  removed  from  the  conducting  channel. 


Drawings  (Report  Type) : 

"Specifications,  Report  Type"  which  is  designated  as 
"Drawing"  by  the  document's  SOURCE  or  SPONSORING  ORGANIZATION. 


DTL  (Digital  Logic  Type  (Diode  Transistor  Logic) ) : 

A  digital  logic  circuit  configuration  wherein  the  gates 
are  characterized  by  a  diode  in  series  with  each  input  and  with 
opposite  terminals  of  the  input  diodes  being  connected  to  the 
base  of  the  associated  transistor.  Although  all  diodes  must  be 
connected  the  same,  either  the  anodes  or  the  cathodes  can  be 
connected  to  the  transistor  base  in  order  to  obtain  the  desired 
logic  function.  The  generic  DTL  type  includes  the  modified  DTL 
types  such  as  "UTILOGIC  (UTL)  "  MDTL,  VTL,  MVTL,  LPDTL,  HNIL-DTL, 
DT  L,  and  MOD- DTL.  (See  "Digital  Logic  Type"). 


Dual  In-Line.  Hermetically  Sealed: 

A  Dual  In-Line  package  with  hermetic  seals.  (See  "Dual 
In-Line,  Plastic"). 


Dual  In-Line.  Plastic  (DIP) : 

A  flat-pack  type  of  plastic  package  but  with  the  terminal 
leads  bent  or  projecting  at  right  angle  to  the  package  flat, 
with  alignment  of  the  two  rows  of  leads  to  facilitate  insertion 
contact  within  a  mate  socket.  (See  "PACKAGE  CONFIGURATION"). 


ECONOMICS: 


Considerations  of  technological  alternatives  with  respect 
to  relative  expenditures. 


Electrical  Characterization: 

(Electrical  Probing,  Electrical  Measurement) 

Evaluation  of  device  or  device  element  through  determina¬ 
tion  of  electrical  properties  or  variation  of  electrical  para¬ 
meters. 


Electrical  Conduction: 

The  transport  of  electrical  energy  through  the  motion  of 
electric  charges. 


Electrical  Noise  Generation: 

The  random  fluctuations  of  electrons  in  electrical  compo¬ 
nents  generated  by  thermal  energy. 


ELECTRICAL  PROPERTIES: 

(DEVICE  ELECTRICAL  PARAMETER  VALUES,  RATINGS/CHARACTER¬ 
ISTICS  LEVELS) 

Value  levels  of  device  electrical  parameters,  in  terms  of 
characteristics  and  maximum  ratings. 


Electrodes: 

(Plates) 

The  metallic  electrodes  of  a  film  capacitor. 


Electrolytic  Corrosion: 

Chemical  changes  in  composition  and  compound  formation  as 
a  result  of  electrolysis  at  the  interface  between  two  dissimilar 
materials. 


Electromagnetic  and  Particle  Radiation: 

(See  "Radiation  Environments  (TEST  TECHNIQUES  &  PROCEDURES)"). 


Electron  Microprobe: 

(Electron  Beam  Micro-Scanning) 

An  inspection  system  utilizing  the  magnified  imaging  of 
electrostatic  potential  gradients,  resulting  from  exposure  of 
the  energized  device  elements  to  electron  beam  scanning. 


Electron  Microscopic  Examination: 

Inspection  through  use  of  an  electron  microscope.  This 
technique  does  not  include  Electron  Micro probe. 


Electron  Spin: 

The  electron,  in  addition  to  its  orbital  angular  momentum, 
has  associated  with  it  an  angular  momentum  which  is  attributed 
to  a  spinning  about  an  axis  which  gives  rise  to  a  magnetic  moment. 


Emitter; 

The  low  impedance  region  of  a  bipolar  transistor  from  which 
current  is  injected  into  the  base  region. 


ENCAPSULATION/PACKAGE  SEALING: 

The  surrounding  of  a  solid  state  device  with  a  protective 
casing. 


Energy  Gap: 

The  unallowed  energy  states  in  a  semiconductor  in  the  region 
between  the  lowest  of  the  conduction  band  of  energies  and  the 
highest  of  the  valence  band  of  energies. 


Energy  Level: 

A  discrete  state  of  energy  in  which  an  atom  is  capable  of 
existing. 


Enhancement : 

In  a  p-channel  MOS  field  effect  transistor,  a  negative 
potential  on  the  gate  will  attract  positive  charge  (holes)  to 
the  surface  increasing  the  number  of  available  majority  carriers. 
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Environmental : 


Design  approach  which  is  primarily  within  the  context  of 
thermal  and  other  environmental  constraints.  This  descriptor 
covers  considerations  of  thermal  impedance,  such  as  for  high- 
power  dissipating  circuits;  and  designed  immunities  to  electro¬ 
magnetic  or  cosmic  radiation  environments.  (See  "Design  Con¬ 
siderations;  Function/Circuit  Design  &  Optimization"). 


ENVIRONMENTAL  CAPABILITIES: 

Value  levels  of  the  ability  of  the  device  to  satisfactorily 
respond  to  environmental  requirements. 


ENVIRONMENTAL  CONDITION: 

(AMBIENT  STRESS  DOMAIN) 

The  specific  nature  of  ambient  stress (es)  to  which  the 
device  or  assembly  of  devices  is  exposed. 


Epitaxy: 

The  deposition  of  a  layer  of  semiconductor  onto  the  surface 
of  a  single  crystal  wafer  such  that  the  epitaxial  layer  grows 
as  a  single  crystal.  Junctions  are  formed  at  the  layer- substrate 
interface  when  the  semiconductor  being  deposited  is  doped  to 
different  polarity  than  the  substrate  material. 


Epitaxial  Junction: 

A  pn  junction  formed  at  the  interface  between  a  substrate 
of  a  certain  polarity  and  an  epitaxial  layer  of  opposite  polarity. 


Epitaxial  Laver: 

In  a  solid  state  device  or  integrated  circuit,  a  thin  layer 
of  semiconductor,  usually  of  opposite  polarity  to  that  of  the 
substrate,  deposited  so  as  to  grow  as  a  single  crystal  with  same 
orientation  as  that  of  substrate.  Generally  used  to  obtain  sharply 
defined  pn  junction  to  provide  isolation  between  devices,  and 
uniformly  doped  collector  region,  affording  better  control  over 
collector-base  capacitance  and  breakdown  voltage. 
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Epitaxy  Defects: 

(Epitaxial  Flaw) 

A  surface  defect  due  to  an  irregularity  in  the  growth  of 
an  epitaxial  layer  onto  a  substrate  material. 


Equipment  Application: 

State-of-the-art  capabilities  for  facilitating  equipment 
design,  or,  the  effects  of  technological  advances  in  stimulating 
use  of  microelectronic  designs.  This  descriptor  also  includes 
consideration  of  novel  applications,  maue  feasible  with  micro¬ 
electronic  devices. 


EQUIPMENT  SYSTEM  LEVEL  SPECS; 

(PROCESS  EQUIPMENT/APPLI CATION  USAGE  SPECS) 

Specifications  and  standards  governing  equipment  and  systems, 
for  fabrication  processes  and  for  applications. 


Erroneous  Lead  Positioning: 

(Incorrect  External  Interconnection) 

Improperly  interconnecting  the  device  to  external  terminals 
through  incorrectly  associating  the  device  lead  positions  with 
such  terminals. 


Etching: 

The  selective  removal  of  atoms  from  the  surface  of  a  sub¬ 
stance. 


Eutectic  Braze: 

The  use  of  a  metal  which  forms  a  eutectic  alloy  with  the 
semiconductor  material  of  the  chip,  especially  to  form  an  ohmic 
contact  between  header  and  chip. 


Excessive  Lead  Length: 

(Inordinate  Wire  Length) 

Wire  or  lead  section  which  is  made  overly  long,  such  as 
to  result  in  excessive  pigtail  length  at  a  terminal  pad,  or, 
excessive  span  length  connecting  two  terminal  pads. 
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Experimental: 

Device  status  is  beyond  the  conceptual  and  preliminary  design 
stages.  Effort  with  device  is  directed  toward  investigating 
promising  alternative  designs  and  to  finalize  the  fundamental 
design  and  capabilities.  (See  "ITEM  STATUS"). 


Exponential  Distribution: 

A  one-parameter  probability-density  function  of  the  form: 
f  (t)  =  i  exp(-i) 

where  "m"  is  the  mean-time-to-f ailure  (MTTF) .  The  eaq>onential 
distribution  is  characterized  by  exhibiting  a  constant  value  of 
the  parameter  m. 


Exposure: 

The  illumination  of  a  photoresist  film  for  the  required 
time  to  polymerize  the  material. 


i 


-  F  - 


FABRICATION  TECHNIQUES  AND  EQUIPMENT: 

Information  on  activities  concerned  with  process  descrip¬ 
tion,  control,  fabrication  optimization  and  facilities. 


FACILITIES: 

(RELIABILITY  INSPECTION  LABORATORIES/SETUPS) 

Provisions  in  terms  of  laboratory,  test  equipment,  instru¬ 
mentation,  and  failure  or  performance  monitoring  measures  for 
reliability  inspection. 


Facility  Approved 
Validation) : 


by  Source- Sponsor  Representative 


(Data 


Test  results  generated  with  facilities  which  have  undergone 
inspection  by  a  representative  of  the  SPONSORING  ORGANIZATION, 
as  indicated  via  "Certified  by  Responsible  Report-Source  Official" 
and  a  countersignature  of  statement  by  agent  of  the  SPONSORING 
ORGANIZATION. 


Factory  Checkout: 

(See  "Failure  Environment,  Assembly/Installation" ) . 


FAILURE  ANALYSIS  FACILITIES: 

(FAILURE  ANALYSIS  LABORATORY  SETUPS,  DEFECTS  ANALYSIS 
FACILITIES) 

Provisions  in  terms  of  instrumentation  and  laboratory 
facilities  for  conducting  failure  analyses  of  microelectronic 
devices. 


Failure  Analysis  Results: 

(Failure  Diagnoses,  Failure  Mode  Summary) 

Data  obtained  from  failure  analysis  studies.  (See 
"FAILURE  ANALYSIS  STUDIES"). 


FAILURE  ANALYSIS  STUDIES: 

(PHYSICS  OF  FAILURE  STUDIES,  MAJOR  TERMATREX  CATEGORY  V) 

Information  relating  to  the  procedures  and  results  of 
analytical  investigations  of  failures. 
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FAILURE  ANALYSIS  TECHNIQUES: 

(PHYSICS  OF  FAILURE  PROCEDURES) 

Methods  and  procedures  to  ascertain  and  substantiate 
physical  defects,  failure  phenomena,  failure  stress  domains,  and 
causes  of  failure. 


FAILURE  ENVIRONMENT  ? 

(PRIMARY  ENVIRONMENT  OF  FAILURE) 

General  conditions  that  indicate  where  and  when  failure 
occurred.  The  generic  environment  of  failure.  (See  "APPLICATION 
ENVIRONMENT",  "TEST  TYPE",  "ENVIRONMENTAL  CONDITION"  and 
"APPLICATION  STATUS"). 


Failure  Environment,  Application  Tests,  In-Plant t 

(Simulated  Application  Tests,  In-Plant) 

Testing  conducted  on  an  assembly  or  equipment  to  simulate 
the  conditions  of  application,  within  the  manufacturer's  plant, 
upon  its  completion. 


Failure  Environment.  Application  Tests,  On-Site: 

(Simulated  Application  Tests,  On-Site) 

Testing  conducted  to  simulate  the  conditions  of  application, 
at  the  site  of  application,  upon  manufacturer’s  delivery  of 
equipment. 


Failure  Environment,  Assemblv/Installation; 

(Equipment  Checkout  Tests) 

Pertains  to  the  actual  conditions  of  assembly  of  micro¬ 
electronic  devices,  or,  their  installation  into  equipment  or 
system  configuration.  Generally,  failures  are  exposed  during 
inspection  performed  in  conjunction  with  these  activities. 


Failure  Environment,  Field  Use: 

(Field  Monitoring) 

Observation  and  inspection  of  assembled  devices  under  their 
normal  conditions  of  application. 


Failure  Environment,  Laboratory  Environmental  Test; 
(Environment  Testing) 

Testing  conducted  under  controlled  or  laboratory  environ¬ 
mental  conditions,  such  as,  mechanical,  thermal  and  aqueous 
exposure  environments. 


Failure  Environment,  Laboratory  Life  Test? 

(Operation  Life  Test,  Storage  Life  Test,  Steady  State 
Testing,  High  Temperature  Life  Test) 

Life  testing  conducted  under  controlled  or  laboratory 
conditions. 


Failure  Environment,  Post-Production  Screen/Burn- In: 

(Product  Quality  Conditioning) 

A  test  or  combination  of  tests  designed  to  identify  specimens 
with  quality  defects  (those  likely  to  exhibit  early  failures) ,  and 
tests  designed  to  stabilize  the  products'  characteristics. 


Failure  Environment.  Product  Inspection; 

(Product  Quality  Monitoring,  Product  Line  Audit) 

General  testing  conducted  during  production  or  procurement 
phases  to  insure  a  product  free  from  quality  defects. 


FAILURE  MODES: 

(Failure  Manifestations) 

The  observations  or  test  results,  on  a  pre-analysis  of  failure 
level,  which  identify  a  defective  device.  The  manifestations  of 
any  failed  device  in  terms  of  generalized  reject  or  failure  cri¬ 
teria. 


Failure  Modes: 

(Failure  Manifestations) 

(See  "FAILURE  MODES;  FAILURE  ANALYSIS  STUDIES"). 


FAILURE  PHENOMENA: 

(FUNDAMENTAL  FAILURE  MECHANISMS,  PHYSICS  OF  FAILURE) 

The  underlying  facts,  events,  or  processes  which  give  rise 
to  physical  defects  or  failure  mechanisms. 


Failure  Rate  Statistics: 

(Reliability  Attributes  Summary) 

Summary  attributes  of  the  test  or  inspection  data  from  which 
the  failure  rate  is  obtained.  Such  attributes  include  sample  size, 
the  number  of  failures,  the  associated  times  to  failure,  and 
applicable  conditions. 


FAILURE  STRESS  DOMAIN: 

(SECONDARY  ENVIRONMENT  OF  FAILURE) 

The  specific  nature  of  externally  applied  stresses  which  may 
contribute  to  failure. 


Failure  Stress  Domain,  Acceleration.  Constant: 

Failure  activating  stress  of  immersion  in  a  liquid. 


Failure  Stress  Domain,  Mechanical  Shock t 
(Simulated  Drop) 

Suddenly  applied  forces  or  abrupt  changes  in  motion  are  the 
failure  activating  stresses. 


Failure  Stress  Domain,  Moisture  or  Humidity? 

Deteriorative  effects  of  high  humidity  is  the  failure  acti¬ 
vating  stress. 


Failure  Stress  Domain,  Noise,  Acoustical: 

(Sonic  Vibration) 

Ejqposure  of  device  to  random  sonic  energy  is  the  failure 
activating  stress. 


Failure  Stress  Domain,  Pressure,  Gas: 

(High  Pressure) 

Exposure  of  device  to  a  high  pressure  environment  or  to  an 
explosion  shock  wave  is  the  failure  activating  stress. 
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Failure  Stress  Domain,  Radiation,  Electromagnetic: 

(Electromagnetic  Interference,  Electrical  Noise) 

Failure  activating  stress  is  exposure  of  device  to  an  electro¬ 
magnetic  environment  within  the  sub-optical  frequency  range. 

Failure  Stress  Domain,  Radiation  Exposure,  Particle; 

(Cosmic  Radiation) 

Failure  activating  stress  is  exposure  of  device  to  parti¬ 
culate  radiation,  or,  to  irradiation  within  the  region  of  the 
electromagnetic  spectrum  of  optical  and  shorter  wavelengths. 

Failure  Stress  Domain,  Salt  Atmosphere/Spray: 

(Corrosion,  Marine  F  ;g) 

Failure  activating  stress  is  exposure  of  device  to  a  fine 
mist  of  salt  solution  or  to  a  sea-coast  atmosphere. 


Failure  Stress  Domain,  Sand  and  Dust; 

Exposure  of  device  to  a  sand  and  dust-laden  atmospheric 
environme"4-  is  the  failure  activating  stress. 


Failure  Stress  Domain,  Temperature  <-42.5°C: 

Failure  activating  stress  temperature  less  than  -42.5 
degrees.  Centigrade. 


Failure  Stress  Domain,  Temperature  >102.5°Cj 


Failure  activating  stress  temperature  greater  than  or  equal 
to  102.5  degrees  Centigrade. 


Failure  Stress  Domain,  Thermal  Shock; 

(Temperature  Cycling,  Seal  Strain) 

A  test  or  application  in  which  failure  is  activated  by  a 
sudden  exposure  to  extreme  changes  in  temperature. 


Failure  Stress  Domain,  Vacuum: 

(Reduced  Barometric  Pressure,  Altitude  Operation,  Low 
Pressure) 

Failure  activating  stress  of  environmental  pressure  reduced 
to  the  region  of  a  vacuum. 
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Failure  Stress  Domain,  Vibration? 

Contributory  cause  of  failure  is  mechanical  vibration  stress- 
This  failure  stress  domain  includes  vibration  fatigue?  vibration, 
variable  frequency?  vibration,  high  frequency?  and  random  vibration 
environments. 


Fatigue; 

The  local  strain  exceeding  the  elastic  limit  of  a  metal,  such 
that  it  loses  its  strength,  as  a  result  of  stressing  the  metal 
repeatedly. 


Fermi  Level: 

A  mean  value  of  energy  electrons  would  have  if,  instead  of 
existing  in  discrete  and  preferred  states,  they  were  continuously 
distributed  in  energy  according  to  Fermi-Dirac  statistics. 


Ferrite: 

A  non-metallic  compound  having  two  sub-lattices  Fe2(?3  311,2  xo 
where  X  may  be  any  of  the  elements  Mn,  Mg,  Co,  Ni,  Zn,  Cu,  or  Ba 
and  having  the  property  of  f errimagnetism,  i.e.,  adjacent  molecular 
groups  have  oppositely  oriented  magnetic  moments  but  of  different 
magnitude,  resulting  in  a  residual  magnetization. 


Ferroelectricity: 

The  natural  occurrance  of  oriented  electric  dipoles  in  a 
dielectric  material  giving  rise  to  large  dielectric  constant  and 
whose  direction  of  orientation  can  be  reversed  by  the  application 
of  an  electric  field. 


Ferroelectrics: 

Oxide  compounds  which  exnibit  very  high  dielectric  constant 
due  to  polarization  of  dipole  moments. 


Field  Effect: 

The  modulation  of.  electrical  conductivity  of  a  media  by  the 
application  of  a  transverse  electric  field. 


A  three  terminal  semiconductor  device  in  which  an  electric 
field  created  by  the  potential  on  a  gate  electrode  controls  the 
conductivity  of  a  channel  in  the  semiconductor  between  source  and 
drain  electrodes. 


Field  Operations: 

(Field  Use,  Field  Monitoring) 

Observation  and  inspection  of  devices,  as  assembled  in  equip¬ 
ment,  under  the  normal  conditions  of  application. 


Field  Testing: 

(Simulated  Application  Field  Testing) 

See  "Failure  Environment,  Application  Tests,  On-Site". 


Film  IC  (Passive  Substrate  IC) : 

An  integrated  circuit  whose  elements  (circuit  components)  are 
formed  from  films  of  conductive,  resistive,  dielectric,  and/or 
semiconductor  materials  deposited  upon  a  substrate  which  is  gener¬ 
ally  passive  (non- conductive) .  Currently,  commercially  available 
film  IC's  are  limited  to  passive  components  incorporated  into  hybrid 
IC's,  although  much  research  and  development  work  is  presently 
being  done  in  the  area  of  active  film  components  such  as  thin  film 
IGFET's. 


Film  Thickness  Defect: 

(Inadequate  Film  Cross-Section) 

A  mechanical  imperfection  due  to  improper  profile  distribution 
of  film.  Metallization  and  insulative  films  are  included  in  the 
scope  of  this  descriptor.  Film  Thickness  Defect  includes:  thin 
metal  at  oxide  step,  and  inadequate  oxide  protection. 


Final  Inspection: 

(Terminal  Product  Inspection) 

Detail  test  procedures  for  verification  of  adequate  fabrica¬ 
tion,  subsequent  to  product  assembly. 


Flat  Pack: 


A  package  with  a  flat  near-rectangular  or  near-square  configur¬ 
ation.  Terminal  leads  project  from  two  sides  and  the  encapsulation 
sealed  as  in  the  JEDEC  TO-84  flat  package.  Other  TO  numbers,  which 
are  included  in  this  classification,  are  listed  > s  follows: 

TO-84  TO- 8 7  TO- 90 

TO- 8 5  TO-88  TO- 91 

TO-86  TO- 8 9  TO- 9 5 


Flat  Pack,  Ceramic: 

A  flat  package  with  ceramic  encapsulation  material.  (See 
"Flat  Pack"). 


Flat  Pack,  Glass: 

A  flat  package  with  glass  encapsulation  material.  (See  "Flat 
Pack" ) . 


Flush  (Metallized) : 

Interconnection  of  microelectronic  devices  in  which  the  devices 
are  embedded  in  the  substrate  such  that  the  device  surface  is  flush 
with  the  substrate  surface.  The  interconnection  pattern  is  then 
deposited  onto  this  surface.  (See  "Inverted"  and  "INTERNAL 
CONNECTION  MODE" ) . 


Flying  Leads: 

Small  diameter  wires  used  as  internal  connections  and  being 
self  supported  in  traversing  the  space  between  device  and  terminal 
posts.  (See  "INTERNAL  CONNECTION  MODE:). 


Foreign  Material: 

(Extraneous  Particles,  Loose  Foreign  Material) 

A  mechanical  imperfection  due  to  the  incorporation  of  a 
foreign  substance,  in  identifiable  form,  within  the  device.  An 
extraneous  material  which  may  have  a  deleterious  effect  upon  device 
performance. 


FUNCTIONAL  CATEGORY; 

The  generic  classification  of  circuit  function  in  terms  of 
whether  the  microelectronic  device  is  designed  for  digital  or 
linear  (analog)  functions. 


FUNCTION/CIRCUIT  DESIGN  &  OPTIMIZATION; 

Approaches  to  optimize  the  function  and  circuit  quality  with 
considerations  of  performance  conditions.  (See  "Design  Considera¬ 
tions"  ) . 


Functional  Degradation: 

(Performance  Loss) 

Manifestation  of  the  loss  of  functional  capability  of  a  device 
through  failure  to  meet  performance  criteria  in  a  test  assembly  or 
within  equipment.  Failure  exhibited  in  terms  of  a  "NO  GO"  obser¬ 
vation. 


Functional  Elements: 

Elements  which  take  an  active  role  in  the  function  or  opera¬ 
tion  of  a  microelectronic  circuit. 


Functional  Synthesis: 

(Functional  Design,  Molecular  Electronic  Design) 

Synthesis  of  circuit  functions  or  device  functions,  primarily 
from  an  approach  which  considers  the  network  topology  (intra¬ 
connection  pattern)  and  interactions  of  basic  device  elements. 
These  elemental  building  blocks  for  functional  synthesis  need  not 
be  fully  defined. 
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Gain: 

The  typical  increase  in  signal  power  voltage  or  current, 
usually  expressed  as  a  ratio  of  output  to  input  in  decibels 
(db). 

Less  than  40  DB 
40  thru  80  DB 
Greater  than  80  D3 


Gate  Expander (s) : 

A  logic  circuit  consisting  of  a  multiple  of  elements 
identical  to  the  input  elements  of  a  logic  gate.  Used  to  in¬ 
crease  the  fan-in  of  a  logic  gate  circuit. 


Gate  (Logic  Gate) : 

A  switching  logic  circuit  with  more  than  one  input  but  only 
one  output.  A  discrete  output  response  is  contingent  upon  the 
presence  (or  absence)  of  one  or  all  of  several  inputs,  each  with 
a  given  discrete  value.  Thus,  a  logic  gate  may  implement  one  of 
the  elementary  digital  functions:  AND,  OR,  NAND  or  NOR. 


Gate  Turn  Off  Switch  (GTO) : 

A  PNPN  semiconductor  device  in  which  contact  is  made  to 
three  of  the  four  regions  and  which  conduction  can  be  both 
initiated  and  terminated  by  appropriately  setting  the  gate  poten¬ 
tial. 


General  Catalog  (Vendor  Report  Type) : 

A  document  containing  technical  data  sheets  for  several 
vendors,  a  summary  catalog  of  a  vendor,  or,  technical  data  sheets 
and  application  notes  of  one  vendor. 


GENERAL  METHODOLOGY: 

Techniques  (NOC)  reported  on  the  as.  -ssment  and  implementa¬ 
tion  of  reliability  which  cannot  be  classified  as:  ,! PREDICTION 
AND  MODELING",  "TEST  TECHNIQUES  AND  PROCEDURES",  "STATISTICAL 
TOOLS",  "DATA  COLLECTION  AND  REDUCTION",  or  "FACILITIES".  (See 
definitions  of  these  terms,  and  "RELI ABILITY  TECHNOLOGY"). 


GENERIC  CLASS  DESCRIPTORS ; 

The  major  identifiers  of  microelectronic  devices  with  regard 
to  their  physics-of-f ailure  characteristics.  Generic  Class 
Descriptors  consist  of  eight  term  groupings  which  identify  or 
describe  the  properties  of  microelectronic  devices.  These  are: 
Microelectronic  Category,  Functional  Category,  Package  Configura¬ 
tion  Operational  Type,  Qualification  Class,  Interconnection  System, 
Isolation  Method  and  Circuit  Complexity. 

Germanium: 

(Ge) 

An  elemental  semiconductor  of  Atomic  Number  32. 

Glass: 

A  non-crystalline  (amorphous)  brittle  compound  usually  con¬ 
taining,  as  a  base,  silicon  dioxide. 


Glass  Frit: 

A  powdered  form  of  low  melting  glass. 


Glass-Glass  Seal: 

The  joining  of  two  glass  pieces  to  form  an  impervious  seal, 
usually  by  using  a  low  melting  glass  frit  or  solder  glass  as  the 
bonding  agent.  (See  "Glass-to-Glass  Seal:  ENCAPSULATION/PACKAGE 
SEALING" ) . 


Glass-Metal  Seal: 

The  bonding  of  glass  to  metal  to  form  an  impervious  seal, 
usually  by  oxidizing  the  metal  and  then  fusing  the  glass  to  the 
oxide  (See  "Glass- to-Metal  Seal:  ENCAPSULATION/PACKAGE  SEALING"). 


Glass  to  Glass  Seal; 

The  joining  of  glass  to  glass  in  a  device  package  so  as  to 
form  a  hermetic  seal. 


Glass  to  Metal  Seal: 

The  joining  of  glass  to  metal  in  a  device  package  so  as  to 
form  a  hermetic  seal. 


246 


Gold: 


A  metallic  element  of  Group  I  of  the  Periodic  Table  used  in 
silicon  devices  to  reduce  carrier  lifetimes. 


Gold: 

(Au) 

A  nobel  metal  element  of  Atomic  Number  79. 


Gold- to- Aluminum.  Direct  (Au/Al,  Direct;  Gold-to-Aluminum, 

Inverted  Chip;  Gold-to-Aluminum,  Flip  Chip) : 

Inverted  chip  bonding  with  gold  metallization  material  bond¬ 
ed  to  an  aluminum  circuit  metallization  material.  A  wetting  agent 
or  intermediary  material  may  be  utilized.  (See  "INTERCONNECTION 
SYSTEM" ) . 


Gold-to-Aluminum,  Wire  Bond  (Au/Al,  Wire  Bond) : 

A  gold  wire  bonded  to  aluminum  circuit  metallization  material. 
(See  "INTERCONNECTION  SYSTEM"). 


Gold-to-Gold,  Direct  (Au/Au,  Direct;  Gold-to-Gold,  Inverted  Chip; 
Gold-to-Gold,  Flip  Chip) ) : 

Inverted  chip  bonding  with  gold  metallization  material  bonded 
to  a  gold  circuit  metallization  material.  A  wetting  agent  or 
intermediary  material  may  be  employed.  (See  "INTERCONNECTION 
SYSTEM" ) . 


Gold-to-Gold.  Wire  Bond  (Au/Au,  Wire  Bond)): 

A  gold  wire  bonded  to  gold  circuit  metallization  material. 
(See  "INTERCONNECTION  SYSTEM"). 


Gold-to-Silicon-to-Aluminum,  Wire  Bond  (Au/Si/Al,  Wire  Bond)  : 

A  gold  wire  bonded  to  a  heavily  doped  silicon  terminal 
region,  with  an  aluminum  circuit  metallization  tab  deposited  over 
another  portion  of  this  terminal  area.  (See  "INTERCONNECTION 
SYSTEM" ) . 


Gold  Silicon  Eutectic: 


An  alloy  of  gold  and  silicon  of  such  composition  that  its 
melting  point  is  a  minimum  in  the  phase  diagram  for  the  alloy 
system. 


Government  Agency  QA  Specs; 

(Federal  Agency  Quality  Conformance  Specs/Standards) 

Quality  assurance  (QA)  specifications  promulgated  by  a 
government  agency.  (See  "QUALITY  ASSURANCE  SPECS''). 


Ground  Checkout  Aircraft  Environment? 

"Aircraft  Environment"  associated  with  the  out-of-flight 
facilities  or  base  provisions  for  system  maintenance  and  inspec¬ 
tion. 


Ground  Checkout  Missile  Environment: 

"Missile  Environment"  associated  with  pre-launch  and  out- 
of-flight  facilities  for  missile  system  maintenance  and  inspec¬ 
tion. 


Ground  Checkout  Spacecraft  Environment: 

"Spacecraft  Environment"  associated  with  pre-launch  and 
non-orbital  provisions  for  satellite  maintenance  and  inspection. 


Ground  Environment: 

Application  environment  associated  with  an  equipment  system 
designed  for  normal  service  on  land. 


Ground  Fixed: 

A  "Ground  Environment"  in  which  the  equipment  system  is 
bound  to  stationary  operational  service  facilities. 


Ground  Laboratory? 

A  "Ground  Environment"  associated  with  facilities  for  con¬ 
trolled  conditions  of  testing  or  operation. 
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Ground  Mobile; 


A  "Ground  Environment"  in  which  the  system  equipment  is  self 
propelled  or  is  capable  of  operation  in  a  transportation  mode. 

A  system  operating  as  a  land  vehicle. 


Ground  Portable: 

A  "Ground  Environment"  in  which  the  system  equipment  is 
designed  to  facilitate  its  being  carried  to  various  operational 
sites  as  well  as  being  operational  while  being  so  transported. 
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Hafnium  Dioxide: 

A  dielectric  compound  of  Hafnium  from  Group  IV  of  the 
Periodic  Table  and  Oxygen  from  Group  VI. 


Hal}  Effect: 

The  development  of  a  voltage  across  a  material  which  is 
carrying  an  electrical  current  when  placed  in  a  magnetic  field 
normal  to  the  direction  of  the  current.  The  voltage  is  measured 
normal  to  both  current  and  magnetic  field  and  its  polarity  indi¬ 
cates  the  type  of  carrier  comprising  the  current. 


Hard  Copy  Document  (Document  Format) : 

RAC  Library  document  is  in  the  form  of  a  bound  or  filed 
printed  copy. 


Heat  Capacity: 

A  measure  of  the  amount  of  heat  energy  required  to  raise  the 
temperature  of  a  unit  mass  of  a  material. 


High  Reliability  Certification  (Hi-Rel  Certification) : 

Microelectronic  device  is  qualified  for  service  where  main¬ 
tenance  and  replacement  is  not  reasonable,  and  reliability  is 
imperative.  Production  line  certification  is  required.  In 
addition,  screen/burn-in  and  complete  Quality  Assurance  (QA) 
tests  are  conducted  on  100%  of  the  product.  Inspection  pro¬ 
cedures  must  meet  requirements  of  a  specification,  such  as  the 
NASA  high-rel  specs.  (See  "QUALIFICATION  CLASS"). 


High  Temperature,  Accelerated  Life  Test  Domains 

(Elevated  Temperature,  Elevated  Ambients) 

Accelerated  life  test  where  principle  domain  is  elevated 
temperature  (constant).  (See  "Thermal  Environments"). 


High  Temperature,  Step-Stress  Test  Domain: 

(Elevated  Temperature,  Elevated  Ambients) 

Step  stress  test  in  which  the  stepped  domain  is  tempera¬ 
ture.  (See  "Thermal  Environments"). 
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Holographic  Examination: 

(Laser  3-D  Imaging,  Hologram  Inspection) 

Evaluation  of  a  device  or  device  element  through  preparation 
and  viewing  with  holograms. 


Humidity: 

(Moisture,  Relative  Humidity) 

Exposure  to  an  atmospheric  stress  of  ambient  moisture. 
(See  "Failure  Stress  Domain,  Moisture  or  Humidity"  and  "Atmo¬ 
spheric  Stress  Testing" ) . 


Hybrid  Microcircuit  (Hybrid  Integrated  Circuit;  Hybrid  IC;  HIC; 
Multichip  Microcircuit,  Hybrid) : 

A  microelectronic  device  whose  circuit  elements  are  fabrica¬ 
ted  upon  two  or  more  substrates  and  interconnected  to  form  the 
device  substrate  assembly,  to  result  in  a  combination  of  inte¬ 
grated  circuits  within  two  or  more  MICROELECTRONIC  CATEGOR.-SC- .  or, 
of  a  combination  of  one  or  more  such  IC's  and  discrete  micro¬ 
components.  (See  "MICROELECTRONIC  CATEGORY",  "Discrete  Micro¬ 
component"  and  "Multichip  Microcircuit"). 
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Improper  Package  Markina; 

(Device  Mismarking) 

Incorrect  labeling  or  misaligned  marking  on  the  package  of 
the  microelectronic  device. 


Improper  Wire  Bonding: 

(Substandard  Lead  Attachment,  Poor  Wire  Bonding) 

The  preparation  of  wire  bonds  with  poor  adhesion  or  with 
improper  contact  placement. 


Impurity  Diffusion; 

The  random  passage  of  impurities  into  a  host  material  under 
the  influence  of  a  concentration  gradient. 


Indium: 

A  metallic  element  of  Atomic  Number  49. 


Inductance: 

The  measure  of  the  amount  of  magnetic  flux  created  in  a 
conducting  loop  by  a  current  flowing  in  that  loop. 


Industrial/Commercial : 

Devices  are  qualified  for  demanding  industrial/commercial 
service,  such  as  in  manufacturing  and  computer  operation.  How¬ 
ever,  requirements  are  less  stringent  than  those  for  the  "Military1' 
Qualification  Class,  especially  in  regard  to  operating  temperature 
range  and  environmental  stress  endurance. 


Industry  Associations  (ASTM,  IEEE,  Source) : 

Document  sources  such  as  ASTM,  IEEE,  and  EIA.  (No  specific 
descriptors  are  detailed  under  this  group) . 


Industry  Associations  (Sponsoring  Organization,  such  as  ASTM, 
and  IEEE) : 

Trade  organization  supported  document's  authorship. 
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Inherent  Material  Flaws  (Bulk  Defects,  Intrinsic  Material  Faults, 
Raw  Material  Imperfections) : 

Imperfections  in  the  device  element  materials  to  a  degree 
which  gives  rise  to  secondary  physical  defects,  and  bulk  defects 
other  than  diffusion  defects.  An  example  is  the  presence  of 
crystalline  dislocations  in  a  critical  region  of  e  semiconductor 
which  cause  the  production  of  diffusion  spikes.  (See  "Diffusion 
Defects" ) . 


In-Process  Inspection  Procedures: 

(Device  In-Process  Testing/Probing) 

Delineation  of  detail  test  or  wafer  probing  procedures  for 
in-process  control.  (See  "Failure  Environment,  Product  Inspec¬ 
tion"  ) . 


Inspection: 

Provisions  and  procedures  for  reliability  inspection. 


Inspection  Specification  Deviation: 

(Measurement  Parameter  Deviation) 

Deviation  of  measured  parameter  to  a  value  outside  of 
specified  limits,  either  of  values  of  the  initial  distribution 
or  of  changes  in  parameter  values. 


Instrumentation  and  Display: 

A  class  of  equipment  which  performs  measurement,  indication 
or  monitoring,  and  exhibition  functions.  Descriptor  is  exclu¬ 
sive  of  "Navigation" . 


Insulated  Gate  Field  Effect  Transistor  (IGFET) : 

A  field  effect  transistor  in  which  the  gate  electrode  is 
separated  from  the  conductive  channel  by  a  layer  of  insulation. 
The  electric  field  modulates  the  density  of  carriers  in  the 
channel . 


Integrated  Circuit  (IC,  Integral  Circuitry,  Pure  Integrated 
Circuit) ) : 

A  set  of  intraconnected  circuit  elements  which  are  inse¬ 
parably  formed  upon  and  associated  with  a  single  substrate. 
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INTERCONNECTION  SYSTEM; 

Identification  of  the  means  used  to  electrically  connect 
the  microelectronic  device  chip(s)  to  the  package  leads.  The 
wire  or  direct  metallization  material  and  the  circuit  metalliza¬ 
tion  material  of  the  bond  are  respectively  designated.  Also, 
this  internal  connection  mode  is  classified  as  to  whether  wire 
bonding  or  direct  lead/die  attachment  is  used.  Direct  lead/die 
attachment  is  also  known  as  inverted  chip,  flip  chip,  leadless- 
inverted  device  (LID) ,  and  face  down  bonding.  (See  "INTERNAL 
CONNECTION  MODE" ) . 


INTERMITTENT  LIFE  TEST; 

(CYCLED  STRESS  OPERATION  LIFE  TEST) 

"Operating  Test(s)"  in  which  a  stress  domain,  generally 
electrical,  is  applied  with  specified  on-off  cycling  of  the 
severity  level.  (See  "Operating  Tests  (TEST  TECHNIQUES  AND 
PROCEDURES) " ) . 


INTERMITTENT  LIFE  TEST  LOAD  POWER: 

Electrical  stress  condition  of  relative  load  power  sever¬ 
ity  level  at  which  the  "INTERMITTENT  LIFE  TEST"  is  conducted. 


Intermittent  Life  Test  Load  Power  (<95%  Rating) 

Relative  severity  leve^  is  less  than  95  percent  of  rated 
load  power. 


Intermittent  Life  Test  Load  Power  (95%  to  <105%  Rating) 

Relative  severity  level  is  in  the  range  from  95  percent 
to  less  than  105  percent  of  rated  load  power. 


Intermittent  Life  Test  Load  Power  (105%  to  <155%  Rating) 

Relative  severity  level  is  in  the  range  from  105  percent 
to  less  than  155  percent  of  rated  load  power. 


Intermittent  Life  Test  Load  Power  (>155%  Rating) 

Relative  severity  level  is  in  the  range  greater  than  or 
equal  to  155  percent  of  rated  supply  voltage. 
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INTERMITTENT  LIFE  TEST  SUPPLY  VOLTAGE: 


Electrical  stress  condition  of  relative  supply  voltage 
severity  level  at  which  t^e  "INTERMITTENT  LIFE  TEST"  is  con¬ 
ducted. 


Intermittent  Life  Test  Supply  Voltage  (<95%  Rating) 

Relative  severity  level  is  less  than  95  percent  of  rated 
supply  voltage. 

Intermittent  Life  Test  Supply  Voltage  (95%  to  <105%  Rating) 

Relative  severity  level  is  in  the  range  from  95  percent 
to  less  than  105  percent  of  rated  supply  voltage. 

Intermittent  Life  Test  Supply  Voltage  (105%  to  <155%  Rating) 

Relative  severity  level  is  in  the  range  from  105  percent 
to  less  than  155  percent  of  rated  supply  voltage. 


Intermittent  Life  Test  Supply  Voltage  (>155%  Rating) 

Relative  severity  level  is  in  the  range  greater  than  or 
equal  to  155  percent  of  rated  supply  voltage. 


INTERMITTENT  LIFE  TEST  TEMPERATURE: 

(AMBIENT  TEMPERATURE  CONDITION,  INTERMITTENT  LIFE) 

The  environmental  condition  of  ambient  thermal  severity 
level  at  which  the  "INTERMITTENT  LIFE  TEST"  is  conducted. 


Intermittent  Life  Test  Temperature  <-82.5°C: 

Temperature  severity  level  less  than  -82.5  degrees 
Centigrade. 


Intermittent  Life  Test  Temperature  -82.5°C  to  <-42.5°C: 

Temperature  severity  level  is  in  the  range  from  -82.5 
degrees  to  less  than  -42.5  degrees  Centigrade. 


Intermittent  Life  Test  Temperature  -42.5CC  to  <21°C: 

Thermal  severity  level  is  in  the  range  from  -42.5  degrees 
to  less  than  21  degrees  Centigrade. 
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Intermittent  Life  Test  Temperature  21°C  ro  31°C 


Thermal  severity  level  is  in  the  range  from  21  degrees  to 
less  than  31  degrees  Centigrade. 


Intermittent  Life  Test  Temperature  31°C  to  <102. 5°C: 


Thermal  severity  level  is  in  the  range  from  31  degrees  to 
less  than  102.5  degrees  Centigrade. 
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Intermittent  Life  Test  Temperature  102. 5°C  to  <152. 5°C: 


Thermal  severity  level  is  in  the  range  from  102.5  degrees 
to  less  than  152.5  degrees  Centigrade. 


Intermittent  Life  Test  Temperature  152. 5°C  to  <202. 5°C: 


Thermal  severity  level  is  in  the  range  from  152. 5°C  degrees 
to  less  than  202.5  degrees  Centigrade. 


Intermittent  Life  Test  Temperature  202. 5®C  to  <302. 5°C: 


Thermal  severity  level  is  in  the  range  greater  than  or  equal 
to  302.5  degrees  Centigrade. 


INTERMITTENT  STRESS  DOMAIN: 


The  specific  nature  of  the  externally  applied  test  stress 
Of  the  "INTERMITTENT  LIFE  TEST". 


INTERNAL  CONNECTION  MODE: 

The  method  of  interconnecting  the  terminal  points  on  the 
microelectronic  devices  and  the  internal  terminal  posts  or  tabs 
of  the  package  leads.  (See  "INTERCONNECTION  SYSTEM"). 


Inversion: 

In  a  MOS  field  effect  transistor  (p-channel)  when  the  bias 
is  made  positive,  the  concentration  of  holes  near  the  surface  is 
depleted.  At  a  certain  large  value  of  bias,  as  the  conduction 
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Inversion  { cont ' ) : 


band  energy  in  the  semiconductor  is  bent  toward  the  Fermi  level, 
the  concentration  of  minority  carriers  (electrons)  will  suddenly 
inc:  ease  forming  an  i-type  channel  in  a  narrow  region  near  the 
surface. 


Inversion  and  Channeling: 

The  presence  of  fixed  charges  in  the  oxide  layer  on  a  semi¬ 
conductor  device  may  cause  attraction  or  repulsion  of  majority 
carriers.  In  a  p-n-p  transistor  this  results  in  repulsion  of 
holes  from  the  surface  of  the  collector  region,  inversion  of 
polarity  at  the  surface  and  creation  of  an  n-type  channel.  (See 
"Inversion  and  Channeling  (CIRCUIT/DEVICE  THEORY)"}. 


Inverted: 

(Face-down,  LID,  Flip-chip,  Direct) 

Interconnection  of  microelectronic  devices  by  a  thin  film 
(or  printed  circuit)  network  of  conductors  onto  which  the  devices 
have  been  placed  face-down  such  that  the  device  terminals  are  in 
contact  with  terminal  pads  on  the  conductor  network.  (See  "INTER¬ 
NAL-  CONNECTION  .MODE"  and  "INTERCONNECTION  SYSTEM"). 


Ion  Migration: 

(See  "Ion  Migration  (FAILURE  PHENOMENA)"). 


Ion  Migration: 

The  motion  of  ions  present  in  a  material  under  the  influence 
of  electric  fields  present  in  a  device  resulting  in  accumulation 
of  these  ions  in  a  region  containing  one  of  the  poles  of  the  field 
and  subsequent  contamination  of  that  region.  (See  "Ion  Migration 
( CIRCUI T/BEVICE  THEORY)"). 


Iron: 

A  metallic  element  of  Atomic  Number  26. 


IR  Thermal  Mapping: 

(Infrared  Scanning,  Isothermal  Plotting,  Thermal  Profile 
or  Contouring) 

Use  of  responses  to  infrared  energy  for  evaluation,  with  a 
system  for  plotting  the  isothermal  radiation  patterns. 
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ISOLATION  METHOD: 


Designation  of  the  mode  of  electrically  isolating  device 
elements  which  are  formed  (through  diffusion  or  epitaxy)  in  the 
same  semiconductor  chip,  or  which  are  mounted  upon  the  same  sub¬ 
strate. 


Isolation  Region: 

In  integrated  circuits  the  area  of  a  substrate  doped  to 
opposite  polarity  to  that  of  the  substrate  in  which  are  fabricated 
some  of  the  components  of  the  circuit.  The  area,  by  way  of  the 
resultant  pn  junction  which  is  always  reverse-biased,  served  to 
electrically  isolate  these  components  from  others  in  the  circuit. 
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Journal  Article  (Report  Type) : 


A  pre-print,  reprint,  or  excerpted  paper (s)  from  a  trade 
journal. 


Junction  Field  Effect  Transistor  (JFET) : 

A  field  effect  transistor  in  which  the  gate  electron  is 
separated  from  the  conductive  channel  by  a  reverse-biased  PN 
junction.  Conductivity  control  is  obtained  by  varying  the  Width 
of  the  depletion  region  adjacent  to  the  gate-channel  junction- 


JUNCTION  FORMATION: 

The  creation  of  p-n  junctions  xn  the  semiconductor  material 
during  device  fabrication. 


Junction  (PN  Junction  Isolation): 

An  isolation  method  which  utilizes  reverse  bias  across  a 
specially  formed  PN  junction.  t5ther  terms  covered  by  this  des¬ 
criptor  are:  diffused  collector  isolation,  all-diffused  isola¬ 
tion,  and  diffused  isolation  in  ejgutaxial  layer.  (See  "ISOLATION 
METHOD"  and  "Isolation  Region,  MEL  DEVICE  ELEMENT'  DESCRIPTOR") . 


{ 
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Large  Scale  Integration  (LSI) : 

The  inclusion  and  interconnection  of  a  large  number,  usually 
more  than  50,  of  elemental  functional  units  on  a  single  semicon¬ 
ductor  chip. 


Launch  and  Flight  Missile  Environment: 

"Missile  Environment"  in  which  the  system  equipment  is  being 
thrusted  into  fractional  orbit  or  is  in  the  actual  operational 
condition. 


Layout?  Computer  Aids: 

(Computer-Aided  Circuit  Topography) 

Computer-aided  approach  to  circuit  layout.  (See  "Circuit 
Layout") .  Design  of  the  associated  photomasks  is  not  encompassed 
by  this  descriptor.  (See  "Mask  Design?  Computer  Aids"). 


Lead: 

A  metallic  element  of  Atomic  Number  82. 


LEAD  ATTACHMENT  MODES: 

(EXTERNAL  LEAD  ATTACHMENT) 

Lead  provisions  for  mechanical/electrical  interface  of 
device  package  to  the  external  fixtures,  such  as  printed  circuit 
boards  or  other  wiring  assemblies.  (See  "LEAD  ATTACHMENT  PRO¬ 
CESSES  AND  EQUIPMENT")'. 


LEAD  ATTACHMENT  PROCESSES  AND  EQUIPMENT: 

The  electrical  and  mechanical  connection  of  the  leads  of 
a  microelectronic  device  package  to  the  wiring  of  a  printed 
circuit  board  or  other  wiring  assembly. 


Lead  Fatigue: 

A  weakening  of  the  wire  metal  as  a  result  of  flexing. 
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Lead/Terminal  Bonding: 

(Wire  Bonding) 

The  interconnecting  of  the  terminal  points  on  the  device 
chip  with  the  electrical  leads  provided  by  the  device  package. 


LEAD  TERMINAL  BOND  MODE: 

Identification  of  the  method  of  bonding  intraconnecting 
leads  within  a  microelectronic  package  to  the  terminal  posts  or 
tabs  of  the  package  leads  (See  "Lead/Terminal  Bonding: 
ASSEMBLY"). 


Light  Activated  Silicon  Controlled  Rectifier  (LASCR) : 

A  PNPN  semiconductor  device  in  which  contact  is  me.de  to 
three  of  the  four  regions  and  a  window  is  provided  in  the  device 
package  for  illuminating  the  device  with  light  radiation. 
Triggering  can  be  accomplished  either  by  raising  the  gate  poten¬ 
tial,  as  in  a  standard  SCR  or  by  application  of  radiant  energy. 


Limited  (Report  Security  Classification) : 

Informational  content  not  to  be  released  to  the  general 
public. 


(Linear  Device  Type  (Analog  Device  Type,  Linear  Operational  Type)): 

The  operational  type  of  analog  network  as  characterized  by 
electrical  symmetry  or  asymmetry  with  respect  to  a  neutral  or 
ground  potential.  (See  "Single  Ended"  and  "Differential"). 


Linear  (Functional  Category)  (Analog  Circuit,  LIC) : 

The  category  of  circuits  in  which  the  output  response  is  a 
continuous  linear  or  non-linear  function  of  the  input  value. 
Such  functional  category  includes  a  unit  where  analog  signals 
are  sampled  or  multiplexed. 


Loose  Material  in  Package; 

(Loose  Foreign  Particle) 

Particles  included  in  and  free  to  move  around  within  the 
device  package.  Such  particles  may  be  introduced  through  loss 
of  some  device  material  or  from  extraneous  sources. 
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Lot  Acceptance: 

(Quality  Conformance  Inspection) 

Specified  testing  conducted  through  sampling  of  an  inspec¬ 
tion  lot  to  allow  submission  of  the  product  (devices)  in  com¬ 
pliance  with  procurement  stipulations  of  the  user. 


Low  Barometric  Pressure; 

(Vacuum,  Reduced  Barometric  Pressure,  Altitude  Operation) 

Exposure  to  an  atmospheric  stress  (ambient  condition) 
approaching  the  region  of  a  vacuum  or  below  sea-level  standard 
pressure.  (See  "Failure  Stress  Domain,  Vacuum") . 


LSI  Interconnection  Design?  Computer  Aids: 

(Computer-Aided  Discretionary  Wiring  (DIP),  LSI  Device 
Element  Selection  through  Computer  Aids) 

Provisions  for  wafer  testing,  selection  of  "good"  device 
elements  and  the  associated  intraconnections  of  large  scale 
integrated  (LSI)  circuits.  (See  "Testing"). 


-  M  - 


Machine  Printout  (Document  Format) 


RAC  Library  document  is  a  collection  of  sheets  prepared  by 
printout  machine  terminal  of  computer. 


Machine  Processing: 

(Automatic  Data  Processing,  Computer-Aided  Data  Analysis) 
Use  of  computers  in  reliability  analysis.  ■ 

Machine  Sensible  Format  (Document  Format) : 

RAC  Library  document  is  in  a  form  accessible  through  direct 
entry  into  a  computer  input  terminal.  This  format  includes 'Mag¬ 
netic  tape,  punched  cards,  and  paper  tape. 

*  * 

Magnetic  Film  Storage  Element: 

A  digital  memory  element  based  on  the  permanent  magnetiza¬ 
tion  properties  of  thin  magnetic  films. 


The  force  generated  by  moving  electrical?,  charges  manifesting 
itself  in  various  forms  such  as  f erro-magnetic  materials,  inter¬ 
action  between  current  carrying  conductors,  etcetra. 


MAINTAINABILITY : 

Considerations  of  the  facility  with  which  a  product  may  be 
repaired  or  kept  in  a  state  of  operational  readiness. 


MAJOR  SYSTEM: 

Identification  of  principal  systems  applications  in  which 
the  applied  technology  and  device  maturity  is  exemplified.  Such 
applications,  with  large-scale  and  recurring  utilization  of 
relevant  devices,  are  primarily  military  systems.  The  terms 
grouped  under  this  descriptor  heading  are  'open  ended'. 
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Malfunction  Reports: 

A  log  of  data  at  the  equipment  level  of  inspection.  This 
data  includes  the  elapsed  calendar  time  and  operating  hours  of 
equipment  use,  hours  to  part  failure,  the  responsible  devices  and 
device  vendor,  number  of  identical  devices  per  equipment,  and 
the  part  operating  hours.  This  descriptor  includes:  Field 
Failure  Reports. 


Manual  Systems: 

Manually  implemented  techniques  and  provisions  for  recording, 
collection,  or  the  reduction  of  data  from  reliability  testing  or 
application  use  monitoring. 


Mask  Design: 

(Photomask  Design) 

Design  techniques  involved  in  the  implementation  of  photo¬ 
lithographic  patterns  for  microelectronic  circuits.  (See 
"Masking  (PHOTOLITHOGRAPHY) ") . 


? 
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Mask  Design:  Computer  Aids: 

(Computer-Aided  Photomask  Design) 

Computer-aided  approach  to  mask  design.  (See  "Mask  Design"). 

Masking: 

The  protection  of  areas  of  a  wafer  not  to  be  etched  or 
diffused  by  deposition  of  an  impervious  protective  film. 


Materials  Control: 

(Materials  Screening) 

The  adoption  and  maintenance  of  adequate  measures  to  insure 
control  of  material  quality. 


MATERIAL  CONTROL  (RAW)  SPECS: 

(Raw  Material  Screening  Specs) 

Specifications/standards  for  implementing  adequate  procure¬ 
ment  and  screening  measures  to  insure  control  of  raw  material 
quality  (See  "Materials  Control"). 
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MATERIAL  PREPARATION: 

The  processing  required  to  prepare  materials  for  use  in 
fabricating  solid  state  devices. 


Mathematical  Modeling: 

(Logical  Modeling,  Design  Formulation) 

The  development  of  a  mathematical  expression,  or  equation 
which  describes  the  behavior  of  an  electronic  device  or  a  physical 
process. 


Maximum  Fan-Out: 

Rating,  per  equivalent  gate  circuit,  of  the  maximum  number 
of  output  ports  of  device  network.  A  measure  of  a  circuit;' s 
capability  to  drive  a  specified  number  of  the  same  circuit  from 
its  output. 

Less  than  5  (See  "Maximum  Fan-Out") 

5  thru  10  (See  "Maximum  Fan-Out") 

Excess  of  10  (See  "Maximum  Fan-Out") 


Maximum  Frc 


of  Operation: 


Maximum  number  of  periods  per  unit  time  at  which  device 
operates.  An  electrical  rating. 


Less  than  10  Hz  (See  Maximum  Frequency  of  Operation) 

10  Hz  to  less  than  10  KHz  (See  Maximum  Frequency  of  Operation) 
10  KHz  to  less  than  10  MHz  (See  Maximum  Frequency  of  Operation) 
10  MHz  to  less  than  3G0  MHz  (See  Maximum  Frequency  of  Operation) 
30C  MHz  to  300  GHz  (See  Maximum  Frequency  of  Operation) 
Greater  than  300  GHz  (See  Maximum  Frequency  of  Operation) 


Maximum  Operating  Temperature; 


Environmental  capability  to  satisfactorily  operate  at  given 
maximum  thermal  severity  levels. 


£202. 5°C  (See  "Max.  Operating  Temp.") 
172. 5°C  tc  <202, 5°C  (See  "Max.  Operating  Temp.") 
152. 5»C  to  <172. 5°C  (See  "Max.  Operating  Temp.") 
102. 5°C  to  <152. 5°C  (See  "Max.  Operating  Temp.") 
<102. 5°C  (See  "Max.  Operating  Temp.") 
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Maximum  Output  Power; 

Maximum  rate  at  which  electrical  energy  is  transferred 
from  the  device  output. 


Less  than  10  MW 
10-100  MW 
101-1  Watt 
Greater  than  1  Watt 


(See  "Max.  Output  Power") 
(See  "Max.  Output  Power") 
(See  "Max.  Output  Power") 
(See  "Max.  Output  Power") 


Maximum  Power  Dissipation: 

Maximum  rate  at  which  electrical  energy  is  transformed  into 
heat  within  the  device.  A  device  rating  (per  equivalent  circuit 
input)  (gate). 

Less  than  10  MW  (See  Maximum  Power  Dissipation) 

10  thru  30  MW  (See  Maximum  Power  Dissipation) 

Greater  than  30  MW  (See  Maximum  Power  Dissipation) 


Maximum  Storage  Temperature: 

Capability  of  satisfactory  storage  at  given  maximum  thermal 
severity  levels. 


>302. 5°C 

252. 5°C  to  <302. 5°C 
202. 5°C  to  <252. 5°C 
152. 5°C  to  <202. 5°C 
102. 53C  to  <152. 5°C 
<102. 5°C 


( See  "Max.  Storage  Temp. " ) 
(See  "Max.  Storage  Temp.") 
(See  "Max.  Storage  Temp.") 
(See  "Max.  Storage  Temp.') 
(See  "Max.  Storage  Temp.") 
(See  "Max.  Storage  Temp.") 


Mechanical  Environments.  Accelerated  Life  Test  Domain: 

Test  stress  domain  consists  of  an  environment  as  included 
by  the  descriptor:  "Mechanical  Stress  Testing".  (See  definition 
of  term,  as  organizationally  grouped  under  "TEST  TECHNIQUES  AND 
PROCEDURES") . 
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Mechanical  Environments,  Step-Stress  Test  Domain: 

Test  stress  domain  consists  of  an  environment  as  included 
by  the  descriptor:  "Mechanical  Stress  Testing".  (See  definition 
of  term,  as  organizationally  grouped  under  "TEST  TECHNIQUES  AND 
PROCEDURES" ) . 


Mechanical  Propagation: 

The  transport  of  mechanical  energy  through  matter. 


Mechanical  Shock: 

(Simulated  Drop) 

An  environmental  condition  of  suddenly  applied  forces  or 
abrupt  changes  in  motion.  (See  "Failure  Stress  Domain,  Mechani 
cal  Shock" ) . 


Mechanical  Stress  Testing: 


Environmental  testing  in  which  the  applied  stress  domain 
subjects  the  device  to  bodily  motion  or  changes  in  motion. 
"Mechanical  Stress  Testing"  includes:  the  various  types  of  vi¬ 
bration  testing,  constant  acceleration  and  mechanical  shock. 
(See  "Failure  Stress  Domain,  Vibration") . 


(Less  than  50) 


The  inclusion  of  an  array  of  elemental  circuits  and  compo¬ 
nents  on  a  single  substrate  or  semiconductor  chip.  Sometimes 
referred  to  as  Comdex  Functions. 


MEL  DEVICE  ELEMENT  DESCRIPTOR: 

A  term  which  describes  the  individual  electrical  elements 
of  which  the  microelectronic  device  is  composed. 


Metal : 

An  opaque  substance  which  is  a  good  conductor  of  electricity. 


Metal  Screen: 

Deposition  of  a  thick  film  in  the  form  of  a  slurry  by 
forcing  the  slurry  through  openings  in  a  stainless  steel  wire 
mesh. 


Metallization  Discontinuity: 

(Scratched  Metallization,  Gouged  Metal  Film) 

A  mechanical  imperfection  due  to  scratches,  flaws,  abrasions, 
or  incomplete  deposition,  except  pinholes,  in  the  metal  film. 
Metallization  Discontinuity  defines  an  irregularity  in  the  conduc¬ 
tive  path,  such  as  to  result  in  an  open  circuit  or  localized 
current  constriction. 


Metallurgical  Diffusion; 

Diffusion  of  molecules  of  a  metal  used  as  an  interconnection 
into  the  material  (e.g.,  silicon)  from  which  other  components  of 
the  circuit  are  made,  causing  a  change  in  the  characteristics  of 
the  latter. 


Metallurgical  Phenomena; 

Events  occurring  in  metallic  materials  which  change  the 
nature  of  those  materials. 


Microcable: 

"LEAD  ATTACHMENT  MODE"  designed  for  interconnection  with 
miniaturized  cable  connectors. 


MICROELECTRONIC  CATEGORY: 

The  unique  classification  of  a  microelectronic  device  in 
terms  of  its  basic  fabrication  technology  and  physical/electrical 
form.  Microelectronic  Category  descriptors  identify  currently 
available  devices  of  interest. 


MICROELECTRONIC  DESIGN  &  DEVELOPMENT: 

Informational  content  within  the  context  of  design  and 
development  of  microelectronic  devices  or  device  elements. 


Microfiche  (Document  Format) : 

RAC  Library  document  is  in  microfiche  format. 


Microfilm  (Document  Format) : 

RAC  Library  copy  of  document  is  on  microfilm. 
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Military; 

Devices  are  of  Q\.  alif  ication  Class  such  that  maintenance 
and  replacement  can  be  readily  accomplished  and  down  time  is  not 
critical.  Parts  in  this  class  are  produced  to  ordinary,  non- 
Hi-Rel  military  specifications.  Quality  Assurance  testing  is 
conducted  on  sample  basis.  No  special  Screen/Burn-in  testing 
is  generally  required.  (See  "QUALIFICATION  CLASS"). 


Military  and  Space  (Source) : 

Document  authorship  resides  in  a  Department  of  Defense 
agency  or  NASA. 

DOD  (Military  and  Space  Source) : 

Department  of  Defense  authorship. 

Air  Force  (Military  and  Space  Source) : 

DOD  agency  author  is  an  Air  Force  office. 

Army  (Military  and  Space  Source) ; 

DOD  agency  author  is  an  Army  office. 

Navy  (Military  and  Space  Source) : 

DOD  agency  author  is  a  Naval  office. 

NASA  (Military  and  Space  Source) ; 

National  Aeronautics  and  Space  Administration  authorship. 

Military  and  Space  (Sponsoring  Organization) ; 

A  Department  of  Defense  (DOD)  agency  of  NASA  is  the  client 
organization  for  authorship  of  document ' s  information. 

DOD  (Military  and  Space  Sponsoring  Organization) ; 

Department  of  Defense  supported  authorship. 

Air  Force  (Military  and  Space  Sponsoring  Organization) : 

An  Air  Force  agency  supported  authorship. 

Army  (Military  and  Space  Sponsoring  Organization) ; 

An  Army  agency  supported  authorship. 


Navy  (Military  and  Space  Sponsoring  Organization) : 
Naval  agency  supported  authorship. 


Military  and  Space  (Sponsoring  Organization)  (Cont ’ ) : 

NASA  (Military  and  Space  Sponsoring  Organization) : 

National  Aeronautics  and  Space  Administration  supported 
authorship. 


Military  Upgraded^ 

Devices  are  qualified  for  use  where  maintenance  and  replace¬ 
ment  can  be  performed,  but  is  very  difficult  and  expensive,  and 
where  reliability  is  imperative.  Screen/Burn-in,  as  well  as  exten¬ 
sive  QA  tests  are  conducted  on  100%  of  the  product.  Inspection 
procedures  must  meet  requirements  of  a  specification  comparable 
to  the  Minuteman  II  requirements,  or  to  the  TX  slash  sheets  of 
MIL-S-19500.  (See  "QUALIFICATION  CLASS"). 


MIL-M-23700,  Specif ication  Reference: 

Military  Specification:  MIL-M-23700  (NAVY) ,  Microelectronic 
Functional  Devices,  General  Specification  for  (Associated  with 
eight  specification  slash  sheets  as  of  25  June  1963) . 


MIL-S-19500,  Specification  Reference: 

Military  Specification  MIL-S-19500  (DOD) ,  Semiconductor 
Devices,  General  Specifications  For 


MIL-STD-202,  Specification  Reference: 

Military  Standard  MIL-STD-202  (DOD) ,  Test  Methods  for 
Electronic  and  Electrical  Component  Parts. 


MIL-STD-750,  Specification  Reference: 

Military  Standard  MIL-STD-750  (DOD) ,  Test  Methods  for 
Semiconductor  Devices. 


Minimum  Operating  Temperature: 

Environmental  capability  to  satisfactorily  operate  at 
given  minimum  thermal  severity  levels. 

>-42.5°C  (See  "Min.  Operating  Temp.'*) 

-62.5°C  to  <-42.5°C  (See  "Min.  Operating  Temp.") 

-82.5°C  to  <-62.5°C  (See  "Min.  Operating  Temp.") 

<-82.5°C  (See  "Min.  Operating  Temp.") 
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Minimum  Storage  Temperature: 

Capability  of  satisfactory  storage  at  given  minimum  thermal 
severity  levels. 

)>-42. 5°C 

-62. 5°C  to  <-42. 5°C 
-82.  5°C  to  <-62.  5°C 
-102. 5°C  to  <-82.5°C 
<-102. 5°C 

Misapplication; 

(Improper  Use,  Incorrect  Testing) 

Mishandling  or  improper  utilization  of  the  microelectronic 
device.  The  descriptor;  "Misapplication"  includes  overstressing 
the  device,  such  as  might  occur  during  testing  or  application; 
erroneous  positioning  of  the  leads  for  external  connection;  and 
device  mishandling. 


(See 
(See 
(See 
(See  " 


Min.  Storage  Temp,1') 
Min.  Storage  Temp.") 
Min.  Storage  Temp.") 
Min.  Storage  Temp.") 


(See  "Min.  Storage  Temp.") 


Missile  Environment; 

Application  environment  associated  with  a  weapons  satellite 
designed  for  arming  with  warhead  and  being  launched  into  a  frac¬ 
tion  of  a  complete  earth  orbit. 


Modification;  Circuit/Device  Implementation; 

(Circuit/Device  Re-Work) 

Implementation  of  improved  circuits/ devices  through  alter¬ 
ation  or  extension  of  previous  designs-  (See  "CORRECTIVE  MEASURES"). 


Module;  Package  Configuration; 

A  subassembly  in  a  packaging  scheme  displaying  regularity 
and  separable  repetition.  May  or  may  not  be  separable  from  other 
modules  after  initial  assembly. 


Modules; 

"LEAD  ATTACHMENT  MODE"  designed  for  interconnection  with 
other  microelectronic  packages  of  modular  configuration.  (See 
"Module;  PACKAGE  CONFIGURATION") . 
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Moisture  Resistance: 

(Humidity  Cycling) 

An  atmospheric  stress  of  cyclic  changes  of  ambient  humidity 
or  moisture,  (See  "Failure  Stress  Domain,  Moisture  or  Humidity") 


Molded: 


(See  "Molded:  ENCAPSULATION/PACKAGE  SEALING"). 


Molding: 

The  encapsulation  of  a  device  by  surrounding  it  with  a 
plastic  material  which  has  been  formed  in  a  mold. 


Molecular  Electronic  Function: 

A  linear  or  digital  function  which  is  performed  by  a  block 
of  semiconductor  material  which  has  been  processed  in  such  a  way 
that  no  discernable  circuitry  is  evident  but  which  nevertheless 
has  the  properties  of  amplification,  detection,  light  generation, 
etc. 


Molybdenum: 

A  metallic  element  of  Atomic  Number  42. 


Monolithic,  Diffused  (Fully  IC,  Diffused?  Semiconductor  IC, 
Diffused?  All-Diffused  Monolithic  IC) : 

A  monolithic  integrated  circuit  in  which  all  junctions  are 
formed  by  diffusion  techniques.  (See  "Monolithic  Microelectronic 
Category" ) . 

Monolithic,  Epitaxial  (Fully  IC,  Epitaxial?  Semiconductor  IC, 
Epitaxial?  Epitaxial  Monolithic  IC) : 

A  monolithic  integrated  circuit  in  which  at  least  one  junc¬ 
tion  is  formed  through  epitaxial  growth  c;  a  crystalline  layer. 
(See  "Monolithic  Microelectronic  Category"). 
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Monolithic  IGFET  (MOS  Integrated  Circuit,  Metal-Oxide-Semi¬ 
conductor  IC,  MOSFET  IC,  MOS  IC,  MTOS  IC,  MNS  IC,  SOS  IC,  MISFET  IC) : 

An  integrated  circuit  in  which  active  elements  consist  of 
insulated-gate  field  effect  transistor  (IGFET)  circuitry,  and 
embodying  composite  IC  technology  for  both  passive  and  active 
circuit  elements.  (See  "IGFET":  MEL  DEVICE  ELEMENT  DESCRIPTOR, 
and  "Composite  IC  Microelectronic  Category" ) . 


Monolithic  Microelectronic  Category  (Fully  IC,  Pure  IC,  Semicon¬ 
ductor  IC,  MIC,  Integral  Functional  Block) ) : 

An  integrated  circuit  in  which  all  of  the  circuit  components 
have  been  formed  through  diffusion  or  epitaxy  in  the  top  of  a 
single  crystal  semiconductor  block  generally  referred  to  as  a  die. 


Monolithic,  NOC  (Not-Otherwise  Classified  Monolithic  IC) : 

Monolithic  integrated  circuits  which  cannot  be  classified 
within  any  descriptors  of  the  current  glossary.  (See  "Monolithic 
Microelectronic  Category";  "Monolithic,  Diffused";  "Monolithic, 
Epitaxial";  and  "Monolithic  IGFET"). 


Monostable  Multivibrator: 

A  two  stage  regenerative  circuit  capable  of  existing  in  two 
states,  only  one  of  which  is  stable.  A  triggering  signal  is  re¬ 
quired  to  cause  the  circuit  to  change  states  and  after  a  finite 
time  period,  it  returns  to  the  original  state. 


MOS  PROCESSES: 

Specific  fabrication  techniques  used  in  the  production  of 
microelectronic  devices  using  MOS  field  effect  transistors. 


MOSTL  (Digital  Logic  Type  (Metal-Oxide-Semiconductor  Transistor 
Logic) ) : 

A  digital  logic  type  which  is  implemented  through  the  use 
of  metal-oxide- semiconductor  (MOS)  transistors  in  a  switching 
circuit.  (See  "Monolithic  IGFET"  and  "Digital  Logic  Type"). 


Multichip  Microcircuit  (Multichip  Hybrid  IC) : 

A  microelectronic  device  whose  circuit  elements  are  fabri¬ 
cated  upon  two  or  more  substrates  and  interconnected  to  form  the 
device  substrate  assembly,  to  result  in  a  set  of  two  or  more  inte¬ 
grated  circuit  chips  (or  semiconductor  IC  wafers)  where  the  IC’s 
are  within  the  same  MICROELECTRONIC  CATEGORY.  (See  "Hybrid 
Microcircuit"  and  "MICROELECTRONIC  CATEGORY"). 
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Multi-Laver  Board: 

(Multi-Layer  Printed  Circuits) 


"Prinf^Ar-ATT^?HSENTJI!?0?E"  Permitting  use  of  an  assembly  of 
£CU1*  Joard(s)"  consisting  of  several  layers,  with 
provisions  for  interconnections  between  layers. 


Multiple  Emitter  Transistors; 
(See  also  TTL) 


transistor,  found  only  in  integrated  circuits, 
having  multiple  emitter  regions  and  a  single  base  and  collector 
region.  The  emitter-base  diodes  act  as  the  input  diodes  of  a 
i/iii  gate . 


Multivibrator : 

.  , ,A  two  stage  regenerative  circuit  with  a  maximum  of  two 

states  depending  upon  circuit  characteristics  and  trigger- 
A .  multivibrator  may  be  constructed  by  cross" 
nnecting  two  logic  gates.  The  three  basic  types  are:  astable 
multivibrator,  monostable  multivibrator,  and  the  bistable  multi- 

rUNCTIONS"[.fliP  flOP-  <See  "AStable  «“ltivib?ator  ^ROTIT 
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NAND  Gate; 

A  logic  gate  with  more  than  one  input  which  gives  an  output  of 
a  logical  "one"  if  any  of  the  inputs  are  logical  "zero"/  and  an 
output  of  a  logical  "zero"  only  if  all  inputs  are  logical  "one". 


NASA/  Specification  Reference: 

Classification  of  any  NASA  specification  or  standard. 


Navigation: 

A  class  of  equipment  which  performs  instrumentation  and 
display,  or  control  functions  to  direct  the  course  of  a  vehicle's 
travel.  This  descriptor  includes  the  term:  "Radar"/  when  such  is 
integrally  incorporated  into  the  "Navigation"  class. 


N-Channel  IGFET: 

An  insulated  gate  field  effect  transistor  in  which  the  con¬ 
ducting  channel  is  contained  in  a  bar  of  p-type  semiconductor/  into 
which  heavily  doped  n-type  contact  regions  are  diffused  and  a 
lightly  doped  n-type  layer  is  diffused  between  these  contacts. 

This  latter  n-type  region  serves  as  the  channel. 


Negative  Resistance/Gunn  Effect: 

When  a  device,  through  which  current  is  being  passed,  exhibits 
a  decrease  in  conductivity  with  an  increase  in  applied  voltage,  it 
is  said  to  have  negative  resistance.  Negative  conductance  occurring 
in  gallium  arsenide  at  high  electric  field  is  called  Gunn  Effect. 


Ni chrome: 

An  alloy  consisting  of  80%  Nickel  and  20%  chromium. 


Nickel: 

A  metallic  element  of  Atomic  Number  28. 


Noise  Figure: 

The  factor  by  which  the  signal-to-noise  ratio  of  an  amplifier 
exceeds  that  of  an  ideal  amplifier. 
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Noise  Margin: 

The  largest  noise  pulse  a  digital  circuit  can  tolerate  When 
in  a  given  state  without  switching  to  the  opposite  state. 


Non-Destructive  Evaluation: 

(Non-Destructive  Testing) 

Utilization  of  any  of  the  FAILURE  ANALYSIS  TECHNIQUES  which 
inherently  do  not  permanently  modify  the  properties  of  the  device 
or  device  element. 


(Non-Functional  Elements) : 

Elements  of  microelectronic  devices  and  circuits  which  do  not 
enter  into  the  functional  role  of  same.  Generally  they  provide 
physical  support  or  protection. 


Non-Military  Government  Agency  (Source,  other  than  NASA) : 

Governmental  agency  authorship  such  as  the  Dept,  of  Commerce. 


Non-Military  Government  Agency  (Sponsoring  Organization,  other 
than  NASA) : 

Government  agency  (such  as  the  Department  of  Commerce) 
supported  authorship. 


NOR  Gate: 

A  logic  gate  with  more  than  one  input  which  gives  an  output  of 
a  logical  "zero"  if  any  of  the  inputs  are  a  logical  "one",  and  an 
output  of  a  logical  "one"  only  if  all  of  the  inputs  are  a  logical 
" zero". 


Not  Certified  (Data  Validation) : 

No  DATA  VALIDATION  due  to  lack  of  signature  to  indicate 
responsibility  for  test  results  by  an  official  of  the  document 
SOURCE  organization.  This  DATA  VALIDATION  ranks  lowest  among  the 
set  of  eight  descriptors. 


Certified  by  Responsible  Report-Source  Official  (Data  Validation) : 

Signature  given  to  indicate  responsibility  for  test  results  by 
an  official  of  the  SOURCE  organization. 
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NPN  Transistor: 

A  bipolar  transistor  in  which  the  emitter  and  collector  regions 
are  formed  from  n-type  semiconductor  and  the  base  region  from  p- 
type  semiconductor. 


NUMBER  OF  MAJOR  PROCESS  STEPS: 

(PROCESS  COMPLEXITY) 

Quantity  of  principal  steps  in  the  fabrication  process  of 
devices.  This  quantity  gives  a  supplementary  index  of  the  device 
complexity.  Numbers  reflect  particular  emphasis  to  critical  dif¬ 
fusion  and  isolation  steps.  Such  critical  steps  are  associated  with 
the  contact  cuts  or  pre-ohmic  etches.  The  following  table  presents 
the  "NUMBER  OP  MAJOR  PROCESS  STEPS"  for  typical  device  types. 
Specific  values  indicated  by  Fabrication  Process  data  from  vendors 
shall  take  precedence. 


No.  of  Process 
Steps 


)i cal  Devices 


Enhancement  Mode  MOS 
Enhancement  Mode  MOS  with  MOS  Cap 


4  Triple  Diff 

Depletion  Mode  MOS 
Resistive  Isolation 


5  Epitax  Diff 

Triple  Diff  with  MOS  capacitor 
Res  Iso  with  MOS  capacitor 
Diel  Isolation 

Enhancement  Mode  MOS  with  Thin  Film  Resistor 


6  Epitax  Diff  with  Buried  Layer 

Epitax  Diff  with  MOS  CAP 
Triple  Diffused  with  Thin  Film  Res 
Triple  Diffused  with  Thin  Film  CAP 
Diel  Iso  with  MOS  CAP 
Diel  Iso  with  Buried  Layer 
Res  Iso  with  Thin  Film  Cap 
Res  Iso  with  Thin  Film  Res 


Epitax  Diff  with  Thin  Film  Res 
Epitax  Diff  with  Thin  Film  Cap 
Diel  Isol  with  Thin  Film  Cap 
Diel  Isol  with  Thin  Film  Res 


7 
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NUMBER  OF  MAJOR  PROCESS  STEPS  (Cont ' )  : 


No.  of  Process 
Steps 


>ical  Devices 


Other 


Epitax  Diff  with  MOS  Cap  &  Buried  Layer 
Diel  Iso  with  MOS  Cap  &  Buried  Layer 

(Value  as  indicated  by  fabrication  process  data 
from  vendors) 

(Value  as  indicated  by  fabrication  process  data 
from  vendors) 

(Valuf.  as  indicated  by  fabrication  process  data 
from  vendors) 

(Value  as  indicated  by  fabrication  process  data 
from  vendors) 

(Value  as  indicated  by  fabrication  process  data 
from  vendors) 
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A  circuit  path  through  which  the  flow  of  current  is  discon¬ 
tinuous,  or  in  which  continuity  is  interrupted.  Presence  of  an 
unusually  small  load  current,  or  of  an  unusually  large  potential 
drop  (when  potential  supply  is  a  current  source). 


irating  Tests? 

(Operation  Life  Tests) 


Tests  which  subject  the  devices  to  electrical  stress  domains 
(power,  voltage,  current)  to  provide  a  reliability  assessment  of 
device  performance.  "Operating  Tests"  may  be  conducted  in  several 
categories  of  environment,  including:  laboratory  life  inspection 
and  application  use  conditions. 


Operation 


ilifier: 


A  linear  electronic  circuit  having  very  high  voltage  gain  and 
provision  for  applying  appropriate  feed  back  to  enable  the  circuit 
to  perform  analogic  mathematical  operations  on  electrical  signals. 


OPERATIONAL  DYNAMIC  LIFE  TEST: 

(A-C  OPERATION  LIFE  TEST,  FUNCTIONAL  LIFE  TEST) 

"Operating  Test(s>"  in  which  an  a-c  or  switching  functional 
domain  of  electrical  stress  is  applied  to  the  circuit,  and  main¬ 
tained  as  a  steady-state  frequency  or  switching  repetition  rate 
condition  throughout  the  test.  Performance  indices  which  can  be 
monitored  during  the  operating  life  are  active  parameters  of  the 
test  specimen.  Such  (dynamic)  parameters,  having  dependences  upon 
interacting  circuit  responses,  include  rise  time,  fall  time,  and 
propagation  delay.  Two  modes  of  in-test  monitoring  of  circuit 
parameters  are  particularly  applicable  to  digital  type  devices. 
These  are  dynamic  monitoring  and  functional  monitoring.  Dynamic 
monitoring  may  result  in  raw  variables  data;  while  functional 
monitoring  logically  compares  the  test  device's  response  and  yields 
go/no-go  test  results.  (See  "Operating  Tests  (TEST  TECHNIQUES  AND 
PROCEDURES)  ")  . 
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OPERATIONAL  DYNAMIC  TEST  LOAD  POWER: 

Dynamic  electrical  stress  condition  of  relative  load-power 
severity  level  at  which  the  "OPERATIONAL  DYNAMIC  LIFE  TEST"  is 
conducted. 


Operational  Dynamic  Test  Load  Power  (<95%  Rating) 

Relative  severity  level  is  less  than  95  percent  of  rated  load 
power. 


Operational  Dynamic  Test  Load  Power  (95%  to  <105%  Rating) 

Relative  severity  level  is  in  the  range  from  95%  to  less  than 
105  percent  of  rated  load  power. 


Operational  Dynamic  Test  Load  Power  (105%  to  <155%  Rating) 

Relative  severity  level  is  in  the  range  from  105  percent  to 
less  than  155  percent  of  rated  load  power. 


Operational  Dynamic  Test  Load  Power  (£155%  Rating) 

Relative  severity  level  is  in  the  range  greater  than  or  equal 
to  155  percent  of  rated  load  power. 


OPERATIONAL  DYNAMIC  TEST  SUPPLY  VOLTAGE t 

Dynamic  electrical  stress  condition  of  relative  supply  voltage 
severity  level  at  which  the  "OPERATIONAL  DYNAMIC  LIFE  TEST"  is 
conducted. 


Operational  Dynamic  Test  Supply  Voltage  (<95%  Rating) 

Relative  severity  level  is  less  than  95  percent  of  rated  supply 
voltage. 


Operational  Dynamic  Test  Supply  Voltage  (95%  to  <105%  Rating) 

Relative  severity  level  is  in  the  range  from  95  percent  to 
less  than  105  percent  of  rated  supply  voltage. 


Operational  Dynamic  Test  Supply  Voltage  (105%  to  <155%  Rating) 

Relative  severity  level  is  in  the  range  from  105  percent  to 
less  than  155  percent  of  rated  supply  voltage. 
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Operational  Dynamic  Test  Supply  Voltage  (£155X  Rating) 

Relative  severity  level  is  in  the  range  greater  than  or  equal 
to  155  percent  of  rated  supply  voltage. 


OPERATIONAL  DYNAMIC  TEST  TEMPERATURE: 

(AMBIENT  TEMPERATURE  CONDITION,  Ar-C  OPERATION ■ LIFE) 

The  environmental  condition  of  ambient  thermal  severity  level 
at  which  the  "OPERATIONAL  DYNAMIC  LIFE  TEST"  is  conducted. 


Operational  Dynamic  Test  Temperature  <-82.5°C: 

Temperature  severity  level  less  than  -82.5  degrees  Centigrade. 


Operational  Dynamic  Test  Temperature  -82.5CC  to  <-42.5°C: 

Temperature  severity  level  is  in  the  range  from  -82.5  degrees 
to  less  than  -42.5  degrees  Centigrade. 


Operational  Dynamic  Test  Temperature  -42.5°C  to  <21°C: 

Thermal  severity  level  is  in  the  range  from  -42.5  degrees  to 
less  than  21  degrees  Centigrade. 


Operational  Dynamic  Test  Temperature  21  **0  to  <31°C: 

Thermal  severity  level  is  in  the  range  from  21  degrees  to  less 
than  31  degrees  Centigrade. 


Operational  Dynamic  Test  Temperature  31°C  to  <102. 5°C: 

Thermal  severity  level  is  in  the  range  from  31  degrees  to  less 
than  102.5  degrees  Centigrade. 


Operational  Dynamic  Test  Temperature  102. 5eC  to  <152. 5°C: 

Thermal  severity  level  is  in  the  range  from  102.5  degrees  to 
less  than  152.5  degrees  Centigrade. 


Operational  Dynamic  Test  Temperature  152. 5°C  to  <202.5°C: 

Thermal  severity  level  is  in  the  range  from  152.5  degrees  to 
less  than  202.5  degrees  Centigrade. 
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Operational  Dynamic  Test  Temperature  202. 5  °C  to  <302. 5 °C: 

Thermal  severity  level  is  in  the  range  from  202.5  degrees  to 
less  than  302.5  degrees  Centigrade. 


Operational  Dynamic  Test  Temperature  £302. 5CC: 

Thermal  severity  level  is  in  the  range  greater  than  or  equal 
to  302.5  degrees  Centigrade. 


OPERATIONAL  STATIC  LIFE  TEST: 

(D-C  OPERATION  LIFE  TEST) 

"Operating  Tests"  in  which  a  d-c  electrical  stress  domain  is 
applied  to  the  circuit  and  maintained  as  a  steady-state  condition 
throughout  the  test.  Such  test  may  be  considered  as  approaching 
the  simulation  of  circuit  operation  with  no  input  signal  applied. 
Performance  indices  which  can  be  detected  during  the  operating  life 
are  parameters  which  are  independent  of  other  possible  circuit 
responses  (static  response  sampling) .  Malfunction  examples  are 
open  circuit,  short  circuit,  and  leakages.  (See  "Operating  Tests 
(TEST  TECHNIQUES  AND  PROCEDURES)"). 


OPERATIONAL  STATIC  TEST  LOAD  POWER: 

Static  electrical  stress  condition  of  relative  load-power 
severity  level  at  which  the  "OPERATING  STATIC  LIFE  TEST"  is 
conducted. 


Operational  Static  Test  Load  Power  (<95%  Rating) 

Relative  severity  level  is  less  than  95  percent  of  rated  load 
power. 


Operational  Static  Test  Load  Power  (95%  to  <105%  Rating) 

Relative  severity  level  is  in  the  range  from  95  percent  to 
less  than  105  percent  of  rated  load  power. 


Operational  Static  Test  Load  Power  (105%  to  <155%  Rating) 

Relative  severity  level  is  in  the  range  from  105  percent  to 
less  than  155  percent  of  rated  load  power. 


Relative  severity  level  is  in  the  range  greater  than  or  equal 
to  155  percent  of  rated  load  power. 


OPERATIONAL  STATIC  TEST  SUPPLY  VOLTAGE : 

Static  electrical  stress  condition  of  relative  supply-voltage 
severity  level  at  which  the  “OPERATIONAL  STATIC  LIFE  TEST"  is 
conducted. 


Operational  Static  Test  Supply  Voltage  (<95%  Rating) 

Relative  severity  level  is  less  than  95  percent  of  rated  supply 
voltage. 


Operational  Static  Test  Supply  Voltage  (95%  to  <105%  Rating) 

Relative  severity  level  is  in  the  range  from  95  percent  to  less 
than  105  percent  of  rated  supply  voltage. 


Operational  Static  Test  Supply  Voltage  (105%  to  <155%  Rating) 

Relative  severity  level  is  in  the  range  from  105  percent  to 
less  than  155  percent  of  rated  supply  voltage. 


Operational  Static  Test  Supply  Voltage  (£155%  Rating) 

Relative  severity  level  is  in  the  range  greater  than  or  equal 
to  155  percent  of  rated  supply  voltage. 


1 

5 


1 

OPERATIONAL  STATIC  TEST  TEMPERATURE: 

(AMBIENT  TEMPERATURE  CONDITION,  D-C  OPERATION  LIFE) 


The  environmental  condition  of  ambient  thermal  severity  level 
at  which  the  "OPERATIONAL  STATIC  LIFE  TEST"  is  conducted. 


Operational  Static  Test  Temperature  <-82.5°C: 

Temperature  severity  level  less  than  -82.5  degrees  Centigrade. 


Operational  Static  Test  Temperature  -82.5°C  to  <-42. 5 ^C; 

Temperature  severity  level  is  in  the  range  from  -82.5  degrees 
to  less  than  -42.5  degrees  Centigrade. 
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Operational  Static  Test  Temperature  -42.5°C  to  <21 °C: 

Thermal  severity  level  is  in  the  range  from  -42,5  degrees  to 
less  than  21  degrees  Centigrade. 


Operational  Static  Test  Temperature  21 °C  to  <31 °C; 

Thermal  severity  level  is  in  the  range  from  21  degrees  to  less 
than  31  degrees  Centigrade. 


Operational  Static  Test  Temperature  31°C  to  <102. 5°C: 

Thermal  severity  level  is  in  the  range  from  31  degrees  to  less 
than  102.5  degress  Centigrade. 


Operational  Static  Test  Temperature  102. 5°C  to  <152. 5°C : 

xnermal  severity  level  is  in  the  range  from  102.5  degrees  to 
less  than  152.5  degrees  Centigrade. 


Operational  Static  Test  Temperature  152. 5 °C  to  <202. 5 °C: 

Thermal  severity  level  is  in  the  range  from  152.5  degrees  to 
less  than  202.5  degrees  Centigrade. 


Operational  Static  Test  Temperature  202. 5°C  to  <302.5°Ct 

Thermal  severity  level  is  in  the  range  from  202.5  degrees  to 
less  than  302.5  degrees  Centigrade. 


Operational  Static  Test  Temperature  £302. 5 °C: 

Thermal  severity  level  is  in  the  range  greater  than  or  equal 
to  302.5  degrees  Centigrade. 


OPERATIONAL  TYPE  (NETWORK  TYPE: 

An  expanded  generic  level  of  designations  within  the  scope  of 
descriptors  included  under  "FUNCTIONAL  CATEGORY" ,  in  terms  of  the 
basic  network  configuration  of  "Digital  Logic  Type"  and  "Linear 
Device  Type"(s).  (See  definitions  of  these  terms.) 


285 


OR  Gate: 

A  logic  gate  with  more  than  one  input  which  gives  an  output  of 
a  logical  "one"  if  any  of  the  inputs  are  a  logical  "one"  and  an 
output  of  a  logical  "zero"  only  if  all  inputs  are  a  logical  "zero". 


OTHER,  NOC: 

A  termatrex  category  containing  descriptors  for  relevant 
informational  content  not  classifiable  within  any  Major  Termatrex 
Category  of  the  current  glossary. 


Output  Impedance: 

The  impedance  presented  by  the  device  to  the  load.  A  device 
character! Stic . 


Less  than  10  K  Ohms 
10  K  thru  10Q  K  Ohms 
Greater  than  100  K  Ohms 


(See  "Output  Inpedance") 
(See  "Output  Inpedance") 
(See  "output  Impedance") 


Over stressed  Device: 

(Excess  Severity  Level  Exposure) 

Application  of  a  level  of  severity  within  a  given  stress  domain 
which  exceeds  the  device's  specification  or  design  limits. 


Oxidation: 

The  conversion  of  a  substance  into  an  oxide  of  that  substance, 
e.g.,  aluminum  to  aluminum  oxide. 


OXIDATION: 

The  conversion  of  the  semiconductor  material  at  the  surface  of 
the  wafer  to  an  oxide  to  act  as  a  barrier  to  inpurify  diffusion  and 
as  protection  to  the  conpleted  device. 


Oxidation  Defect: 

(Improper  Oxide  Protection,  Inadequate  Surface  Passivation, 
Corrosion) 

A  surface  defect  due  to  an  inadequate  protective  layer  of  oxide, 
except  for  "Pin  Holes  in  Oxide";  or,  due.  to  presence  of  oxide 
products  of  corrosion. 
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PACKAGE  CONFIGURATION: 


-  P  - 


General  classification  of  the  device  package  in  terms  of 
its  form,  sealing  property,  and  material.  (See  "PACKAGE  TYPE", 
also) . 


Package  Failure: 

(Packaging  Defect) 

Failure  of  any  connection,  isolation,  and  enclosure  pro¬ 
visions  of  the  microelectronic  device.  This  failure  mode  in¬ 
cludes  "broken  leads",  "defective  seal",  and  other  mechanical 
damage. 


Package  Material  (Primary) : 

The  materials  employed  in  fabricating  encapsulating  con¬ 
tainers  for  microelectronic  devices  and  circuits. 


PACKAGE  SEAL: 

The  sealing  method  of  all  apertures  in  a  microelectronic 
package  which  prevents  leakage  of  inert  atmosphere  out  of  and 
contaminating  gases  into  the  package.  (See  "ENCAPSULATION/ 
PACKAGE  SEALING"). 


Package  Terminal  Material: 

Metallic  material  from  which  electrical  terminals  of  a 
microelectronic  circuit  or  device  package  are  fabricated. 


PACKAGE  TYPE: 

Specific  classification  of  the  device  package  in  terms  of 
the  JEDEC  designated  "TO"  type  number,  and  according  to  number 
of  leads  for  the  "Dual  In-Line,  Plastic  (DIP)"  configuration, 
where  these  identifiers  are  applicable.  Specific  "PACKAGE  TYPE" 
terms  are  listed  as  follows:  (See  "PACKAGE  CONFIGURATION"). 

(Can,  Hermetically  Sealed) : 


TO-j 

TO- 7  2 

TO- 7  5 

TO-78 

TO-96 

TO- 70 

TO- 7  3 

TO- 7  6 

TO-79 

TO-99 

TO- 71 

TO- 7  4 

T0-77 

TO- 80 

TO-100 
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(Flat  Pack) : 

TO-84  TO-87 

TO-85  TO- 88 

TO-86  TO- 89 

(DIP  Lead  Type) : 


TO-90 

TO-91 

TO-95 


Dual  In-Line,  10-Lead 
Dual  In-Line,  14-Lead 
Dual  In-Line,  NOC  (Lead) 

Packaging: 

Considerations  of  the  design  of  device  and  assembly  packages, 
primarily  with  regard  to  facility  of  implementation  or  to  ease 
of  application. 

PACKAGING  &  DELIVERY  SPECS: 

(PRODUCT  HANDLING  &  SHIPMENT  SPECS) 

Specifications  and  standards  covering  the  preparation  of 
microelectronic  devices  for  delivery,  inventory  storage  conditions, 
and  their  handling  during  transmittal  of  order. 

PART  LEVEL  DATA: 

Quantitative  information  and  supporting  details  resulting 
from  testing  and  inspection  activities  with  microelectronic 
devices  (at  the  part  level) . 

P-Channel  IGFET: 

An  insulated  gate  field  effect  transistor  in  which  the  con¬ 
ducting  channel  is  contained  in  a  bar  of  n-type  semiconductor  into 
which  heavily  doped  p-type  contact  areas  are  diffused  and  a  lightly 
doped  n-type  layer  is  diffused  between  these  contacts.  This  latter 
p-type  region  serves  as  the  channel. 


Performance  Curves: 

(Characteristics  Plots,  Rating/De- Rating  Curves,  Parameter 
Distribution  vs.  Inspection  Lot) 

Data  in  graphical  form,  such  as  may  be  summarized  from 
"Performance"  testing.  (See  "Performance:  TEST  TYPE").  In¬ 
cludes  plots  of:  Parameter  Density  Distributions  (Histograms). 
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Performance  Measurement; 


(Device  Parameter  Measurement) 

Measurement  of  device  parameter  values  under  conditions 
associated  with  test  operation,  reliability  inspection  or  appli¬ 
cation  use. 


Performance  (Test  Type) : 

(Operational  Capability  Inspection,  Device  Functional 
Characterization) 

Testing  oriented  toward  revealing  operational  capabilities 
and  limitations  of  the  device.  Inspection  procedures  for  suit¬ 
ably  classifying  the  device's  characteristics/rating  properties. 


Phosphorus: 

An  element  of  Group  V  of  the  Periodic  Table  which  acts  as 
a  donor  impurity  in  Si  and  Ge. 


Photochromic  Paints: 

(Thermally  Responsive  Photochromic  Materials,  Thermo¬ 
graphic  Mapping  with  Phosphor  Paints,  Thermographic  Mapping  with 
Cholesteric  Liquids,  "Spectra therm”  Material) 

Inspection  through  utilization  of  the  thermally  sensitive 
iridescence  or  luminescence  of  certain  materials. 


Photoconduct i vi tv : 

The  generation  of  carriers  in  a  material  by  the  absorption 
of  light  energy. 


PHOTOLITHOGRAPHY: 

The  photographic  steps  required  to  transfer  the  mask  pattern 
from  the  drafting  table  to  the  wafer. 


Photoresist: 

An  organic  chemical  which,  when  exposed  to  light  energy, 
becomes  polymerized  and  insoluble.  It  is  impervious  to  etching 
chemicals  and  is  used  to  define  areas  of  the  material  which  are 
intended  to  be  etched. 
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Photoresponse  Mapping: 

(Photoscanning) 

Evaluation  of  device  or  device  element  through  correlation 
of  light  probe  positions  with  generated  photocurrents. 


PHYSICAL  DEFECTS: 

(FAILURE  MECHANISMS,  QUALITY  DEFECTS,  PHYSICS  OF  FAILURE 
MECHANISMS,  FAILURE  DIAGNOSIS) 

The  device  defects  which  substantiate  failure  modes  at  the 
primary  in-depth  level  of  failure  analyses.  Defects  which  result 
from  the  contributions  of  CAUSES  OF  FAILURE,  FAILURE  PHENOMENA, 
and  FAILURE  ENVIRONMENT/ STRESS  DOMAIN. 


Physical  Parameters: 

Those  measurable  properties  of  materials  and  media  on  which 
design  and  analysis  of  electronic  devices  are  based. 


Physical  Phenomena: 

An  event  or  characteristic  occurring  in  nature  which  can  be 
exploited  in  the  development  or  operation  of  an  electronic  device. 


Pilot  Production: 

Device  status  is  past  the  stage  termed  "Developmental". 
Engineering  effort  is  principally  concerned  with  determining 
full-scale  production  feasibility  and  in  refining  the  process 
techniques  for  the  device.  (See  "ITEM  STATUS"). 


Pinch  Off: 

In  a  junction  field  effect  transistor,  the  bias  on  the 
gate  causes  the  depletion  region  in  the  semiconductor  to  enlarge, 
reducing  the  conductivity  of  the  semiconductor  channel.  When 
the  depletion  regions  meet  in  the  center  of  the  channel,  the 
channel  is  said  to  be  pinched  off  and  no  further  increase  in 
current  will  occur  as  source-drain  voltage  increases. 


Pin  Holes  in  Metallization: 

(Metallization  Pinholes/Flaws) 

A  mechanical  inperfection  due  to  pinholes  in  a  metalliza¬ 
tion  layer  of  the  device. 


290 


Pin  Holes  in  Oxide: 

{Oxide  Shorts  through  Pinholes/Flaws,  Oxide  Pinholes/Flaws) 

A  surface  defect  due  to  pinholes  in  an  insulative  oxide  or 
dioxide  film  of  the  device. 


Planar  Junction: 

A  pn  semiconductor  junction  in  which  the  contacts  to  both 
regions  separated  by  the  junction  are  made  on  the  same  device 
surface  or  plane. 


Plastic  Encapsulated  (Non-DIP  Plastic  Cap) : 

A  plastic  encapsulation  package  which  is  not  a  Dual  In-Line 
Plastic  (DIP)  encapsulated  (Cap)  type.  (See  "Dual  In-Line,  Plastic"). 


Plastic,  Silicon  Resin t 

A  non-metallic,  organic  compound  using  a  silicon  resin  base 
capable  of  being  molded  into  various  shapes  and  hardened. 


Platinum: 

A  noble  metal  element  of  Atomic  Number  78. 


PNP  Lateral: 

In  integrated  circuits,  a  PNP  bipolar  transistor  formed  by 
diffusing  two  p-type  areas  located  laterally  in  a  larger  n-type 
region  and  having  relatively  low  gain.  Usually  connected  in 
series  with  an  NPN  transistor  to  provide  increased  gain. 


PNPN  Devices: 

Transistor-like  semiconductor  devices  having  four  regions 
of  alternate  polarity,  P  or  positive  and  N  or  negative,  separated 
by  potential  barriers. 


PNPN  Latch- Up: 

The  latching  "on"  of  an  integrated  circuit  transistor  as  a 
result  of  a  parasitic  transistor  connected  to  it,  forming  a  regen¬ 
erative  pnpn  device. 
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PNP  Transistor: 

A  bipolar  transistor  in  which  the  emitter  and  collector 
regions  are  formed  from  p-type  semiconductor  and  the  base  region 
from  n-type  semiconductor. 


Polymerization: 

The  linking  of  monomer  molecules  of  organic  materials  into 
polymer  chains  of  molecules. 


Poor  Design: 

(Inadequate  Device  Type) 

Features  of  the  device  or  processing  poorly  designed  with 
regard  to  requirements.  Weaknesses  of  the  device  design  and 
fabrication  process  design  which  may  serve  as  causes  of  failure. 


Poor  Metallization  Adhesion: 

(Lifted  Metallization  Film,  Improper  Metal  Film  Adherence) 

A  metallurgical  or  surface  defect  due  to  inadequate  adher¬ 
ence  of  the  deposited  metal  film.  Other  terms  included  in  this 
descriptor  are:  lifted  bond  pad  and  poor  aluminum  contact  at 
oxide  windows. 


Post-Production  Screens: 

(Screening/Bum-In  Tests,  Product  Screen/Conditioning) 

Combination  of  tests  designed  to  identify  specimens  with 
quality  defects  (those  likely  to  exhibit  early  failures) ;  or, 
tests  designed  to  stabilize  the  products’  characteristics. 
(See  "Failure  Environment,  Post-Production  Screen/Burn- In") . 


Power: 

(Power  Supplies) 

A  class  of  equipment  which  furnishes  electric  energy  to 
circuits. 


Power.  Accelerated  Life  Test  Domain: 

(Electric  Power  Input) 

Accelerated  life  test  where  stress  domain  of  interest  is 
electrical  input  energy. 


Power  Amplifier: 

A  linear  electronic  circuit  designed  to  provide  power  gain 
at  high  power  levels  (output  power  greater  than  1  watt). 


Power  Dissipation: 

(See  "Maximum  Power  Dissipation:  ELECTRICAL  PROPERTIES"). 


Power,  Intermittent  Stress  Domain: 

(Electric  Power) 

Rate  of  transforming  electrical  energy,  or  the  rate  of 
transferring  electrical  energy  input. 


Power,  Step-Stress  Test  Domain: 

(Electric  Power  Input) 

Step  stress  test  where  the  stepped  domain  is  electrical 
input  energy. 


Power  Transistor: 

A  bipolar  transistor  of  large  junction  area  placed  in  a 
heat-sinkable  package  designed  to  handle  high  power  levels  (i.e., 
P  >  1  watt). 


PREDICTION  AND  MODELING: 

(RELIABILITY  THEORY,  ASSESSMENT  AND  ANALYSIS,  MATHEMATICS 
OF  RELIABILITY) 

Assessment  of  reliability  by  deduction  and  induction, with 
utilization  of  various  analytical  techniques,  including  extra¬ 
polation,  mathematical  modeling,  empirical  estimation  from  failure 
analysis  studies,  and  computer-aided  probabilistic  simulation. 

Pressure  Connector: 

"LEAD  ATTACHMENT  MOM"  of  a  spring  type  insertion/detach¬ 
ment  socket  for  making  contact.  The  term  "Microcable"  is  excluded 
by  this  descriptor. 


Printed  Circuit  Board: 

"LEAD  ATTACHMENT  MODE"  requiring  use  of  mounted  circuit 
elements  which  serve  as  the  fixed  wiring  connections,  as  'printed' 
on  the  mounting  board. 


Probing: 

Performing  electrical  measurements  on  devices  while  still 
in  wafer  form/  using  special  probes,  to  select  and  reject  un¬ 
usable  devices. 


Procedure  Approved  bv  Source  Sponsor  (Data  Validation) : 

Test  results  obtained  through  procedures  approved  by  the 
SPONSORING  ORGANIZATION,  as  indicated  via  "Certified  by  Respon¬ 
sible  Report-Source  Official"  and  either: 

a)  Countersignature  of  such  statement  by  agent 
of  SPONSORING  ORGANIZATION? 

b)  Reference  made  to  governing  specifications  of 
the  SPONSORING  ORGANIZATION? 

c)  Item  (b)  and  use  of  approved  reporting  forms. 


Proceedings,  Symposia,  or  Conference  (Report  Type) : 

A  publication  or  collection  of  papers  which  comprise  the 
report  of  a  technical  meeting,  symposium,  or  conference. 


Process  Control: 

(Fabrication  Process  Monitoring) 

Exercise  of  adequate  procedures  during  the  fabrication 
processes  to  minimize  quality  defects  and  to  maximize  the 
product  yield.  Detail  in-process  test  procedures  are  excluded 
from  the  scope  of  this  descriptor. 


PROCESS  CONTROL  SPECS: 

(Fabrication  Process  Monitoring  Specs) 

Specifications/standards  delineating  procedures  and  control 
criteria  required  to  minimize  quality  defects  and  to  maximize 
yield  during  fabrication  processes.  Detailed  in-process  test 
procedures  are  included  in  the  scope  of  this  descriptor.  (See 
"Process  Control"  and  "In-Process  Inspection  Procedures"). 


PROCESS  CONTROL  TECHNIQUES: 

Instrumentation  and  measurement  procedures  used  to  monitor 
essential  parameters  during  the  fabrication  of  devices  such  that 
control  over  the  quality  of  the  device  is  maintained. 
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Process  Design: 

(Fabrication  Specifications,  Processing  Procedures) 

Delineation  of  the  fabrication  operations,  including  the 
process  monitoring  steps.  Design  of  the  processing  system  or 
facility. 


PROCESS  EFFECTIVENESS; 

A  term  describing  the  merit  of  a  process  in  terms  of  the 
cost,  reliability,  size  and  weight  of  the  product. 


Process  Equipment  Design; 

(Fabrication  Equipment  Specification) 

Design  of  an  item  of  equipment  used  in  the  fabrication 
processes. 


Process  Equipment  Improvement: 

(Specification  Upgrading  of  Fabrication  Equipment) 

Development  of  an  improved  item  of  equipment  used  in  the 
fabrication  processes. 


t 

f 


Process  Errors: 

(Process  Control  Loss) 

Deviation  from  required  precision  of  equipment  during 
device  fabrication,  such  as  to  cause  quality  defects. 


Process  Improvement; 

(Processing  Refinement,  Fabrication  Specifications 
Upgrading) 

Development  of  improved  fabrication  operations  or  the 
processing  system,  exclusive  of  the  process  monitoring  steps 
(See  "Process  Control"  for  the  latter  connotation) . 


Procurement  Specification: 

(User  Stipulation) 

Documentation  from  the  product  buyer  to  specify  his  re¬ 
quirements  for  microelectronic  devices. 
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Production: 


Device  status  is  at  full-scale  fabrication  capability, 
with  maturity  in  its  basic  performance  capabilities.  (See  "ITEM 
STATUS") . 


Production  Test  and  Inspection: 

(Product  Line  Audit,  Product  Quality  Monitoring) 
(See  "Failure  Environment,  Product  Inspection"). 


Product  Line  Audit: 

(IN-HOUSE  TEST  Program) 

A  vendor  originated  final  inspection  program,  generally 
patterned  along  the  lines  of  military  lot  acceptance  requirements, 
conducted  in  anticipation  and  in  partial  fulfillment  of  user  re¬ 
quirements  for  high-reliability  products.  In-house  reliability 
(quality)  test  programs,  such  as  SURE  and  PACE  fall  into  this 
category. 


Propagation  Delay: 

The  maximum  time  required  to  transfer  a  pulse  through  the 
circuit  of  device. 

Less  than  10  Nanoseconds  (See  "Propagation  Delay") 
10  thru  30  Nanoseconds  (See  "Propagation  Delay") 

Greater  than  30  Nanoseconds  (See  "Propagation  Delay") 


Proprietary  Information  (Report  Security  Classification) : 

Restriction  on  dissemination  of  privileged  information, 
as  imposed  by  the  document's  source  in  accordance  with  their 
deemed  interests. 


Purification  and  Refinement: 

The  removal  of  impurities  from  materials  to  be  used  in 
device  fabrication. 


"Purple  Plague"  Formation: 

Formation  of  a  brittle  alloy  of  Aluminum,  Gold  and  Silicon 
where  all  three  are  present  in  an  interconnection  on  a  microelec¬ 
tronic  device. 


296 


-  Q  - 


QUALIFICATION  CLASS  (RELIABILITY  CLASS) : 

The  class  of  service  for  which  device  is  intended  or  quali¬ 
fied,  as  provided  through  the  reliability  assurance  measures 
taken  during  and  after  device  fabrication. 


Qualification,  Procurement; 

(Qualification  Inspection,  Product  Qualification) 

Specified  testing  conducted  to  ascertain  a  vendor's  capa¬ 
bility  to  produce  a  product  in  accordance  with  user  requirements. 
Military  users  may  accordingly  place  such  product  on  a  Qualified 
Products  List  (QPL) .  Initial  qualification  and  periodic  sur¬ 
veillance  is  maintained  by  government  inspections. 


Quality  Assurance  (Device  Test  Oriented) : 

A  planned  and  systematic  pattern  of  all  actions  necessary 
to  provide  adequate  confidence  that  the  device  will  satisfactorily 
perform  according  to  service  requirements  of  actual  operation. 

Such  data  is  generated  during  quality  and  reliability  evaluations 
as  a  part  of  the  vendor's  normal  quality  assurance  program.  In¬ 
cluded  are  activities  such  as  "Screening",  "Lot  Acceptance",  and 
"Qualification"  testing.  (See  "Quality  Assurance  Measures 
(CORRECTIVE  MEASURES) ") . 


Quality  Assurance  Measures? 

Inspection  procedures  employed  upon  the  completed  product 
to  insure  adequate  confidence  of  the  user  in  the  device's  ulti¬ 
mate  reliability.  (See  "Quality  Assurance  Test  Type"). 


QUALITY  ASSURANCE  SPECS: 

(QUALITY  CONFORMANCE  SPECS/ STANDARDS,  QA  SPECS) 

Specifications/standards  delineating  practices  and  inspec¬ 
tions  to  insure  adequate  confidence  of  the  user  in  the  completed 
device's  qualifications. 


Qv ality  Control  Manuals : 

(Quality  Procedures  Manual) 

Mandatory  standards  governing  the  procedures  associated  with 
the  fabrication  processes  for  optimizing  continuing  product  yields 
and  for  processing  control  information  on  device  quality. 
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R  &  D  &  Test  Laboratories  (Sources  include  University  Labs.): 
Document  source  such  as  ARINC,  Battelle,  or  Stanford. 


R  &  D  &  Test  Laboratories  (Sponsoring  Organizations  include 
University  Labs.): 

Client  organization,  such  as  ARINC,  Battelle,  or  Stanford, 
which  supported  document’s  authorship. 


Radar: 

(Radio  Detection  and  Ranging) 

A  class  of  equipment  which  operates  through  transmitting 
a  beam  of  radio-frequency  energy,  and  measuring  or  analyzing 
the  reflected  portion  of  this  energy  (the  echo) . 


RADC  Spec.  #2867,  Specification  Reference: 

RADC  Specification  2867  (APSC,  RADC) ,  Quality  and  Relia¬ 
bility  Assurance  Procedures  for  Monolithic  Microcircuits. 


Radiation  Emission/Electroluminescence: 

The  emission  of  energy  such  that  it  travels  in  rays  through 
space.  Electroluminescence  is  the  emission  of  light  energy  as 
the  result  of  absorption  of  electrical  energy  by  matter. 


Radiation  Environments: 

(Radiation  Exposure;  Radiation,  Electromagnetic) 

Environmental  stress  domains  in  which  devices  are  exposed 
to  particulate  radiation,  and  to  irradiation  by  ambient  energy 
of  the  electromagnetic  spectrum.  (See  "Failure  Stress  Domain, 
Radiation  Exposure,  Particle"  and  "Failure  Stress  Domain, 
Radiation,  Electromagnetic" ) . 


Raw  Variables  Data: 

Data  in  the  form  of  measured  parameter  values  and 
associated  conditions,  for  a  complete  test  or  inspection 
sample . 


RCTL  (Digital  Logic  Type)  (Resistor-Capacitor- Transistor 
Logic) : 

A  digital  logic  circuit  configuration  identical  to 
RTL  except  that  a  capacitor  is  connected  in  parallel  with 
each  gate  input  resistor  in  order  to  decrease  switching 
time.  (See  "RTL:'  and  Digital  Logic  Type) . 


R/D  Report  (Report  Type) : 

A  research  and  development  report.  A  periodic  or  singly 
issued  technical  treatise  of  current  research  and  development 
activity  or  the  status  or  pre-production  concepts.  A  report 
which  documents  original  research  activity  (in  contradis¬ 
tinction  to  "Technical  Report"). 


Re-Design: 

(Design  Re- Specif ication) 

Redesign  of  microelectronic  modifiers  to  result  in  a 
mature  device.  Redesign  may  involve  the  device,  the  fabrica¬ 
tion  processes,  or  the  process  equipment. 


Reliability  and  Environmental  Test: 

(Test  ^ouipment.  Environmental  Chambers,  Testers) 

Testing  devices  subjected  to  operating  life  conditions 
or  to  controa.^ed  test  environments.  Provisions  for  application 
of  appropriate  test  conditions  in  terms  of  laboratory  or  field 
test  equipment  and  controlled  environmental  chambers.  (See 
"Reliability  and  Environmental  Test  Methods  (QA  SPECS)"). 


Reliability  and  Environmental  Test  Methods: 

(Test  Methods  for  Reliable  Devices) 

Specification  and  standardization  of  test  methods  for 
reliability  evaluation  of  devices  in  various  environments. 


Reliability  y t tributes  Summary : 

Reduced  Lest  or  inspection  data  in  rerms  of  results 
which  are  time  dependent  (stoichastic  variable  summary).  (See 
"Attributes  Data  Analysis").  Data  in  the  form  of  attributes 
of  reliability,  such  as  failure  rate  and  hazard  rate.  Terms 
such  as  the  following  are  included  by  this  descriptor: 

Failure  Summary  for  Selected  Parts,  Failure  Rate  versus  Stress, 
and  Failure  Rate  Distribution.  Also,  "raw"  data  through 
measurements  of  the  GO/NO-GO  type  is  covered  by  this  descriptor. 
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RELIABILITY  DATA: 

( SYSTEH/EQUIPMENT  level  data) 

Quantitative  information  and  supporting  details  resulting 
from  testing  and  reliability  inspection  activities  of  assembled 
devices  at  the  equipment  level. 


Reliability  Data  NOC: 

(Not-Otherwise  Classified  Equipment  Level  Data) 

Reliability  Equipment-level  data  which  cannot  be  classified 
within  any  descriptor  of  the  current  glossary. 


Reliability  Demonstration; 

(See  "Reliability  Demonstration:  TEST  TYPE",  and  "AGREE 
TEST:  TEST  TECHNIQUES  &  PROCEDURES"). 


Reliability  Demonstration: 

Testing  performed  to  assess  potential  reliability  of  the 
product  through  applying  a  combination  of  conditions  (such  as, 
life,  vibration,  temperature  cycling,  and  intermittent  power 
stressing) ,  which  are  intended  to  closely  simulate  the  actual 
conditions  of  operational  service.  (See  "Reliability  Demon¬ 
stration  (APPLICATION  STATUS)"). 


Reliability  Rating: 

(Min/Max.  Failure  Rate) 


Rated  reliability  capability  of  device  in  terms  of  specified 
levels  of  failure  rate.  The  specification  generally  requires 
proof  of  compli ance. 

Less  than  0.001%  per  1000  hours  (See  "Reliability 

Rating*) 

0.001%  to  less  than  0.01%  per  (See  "Reliability 
1000  hours  Ratiag" ) 


0.01%  to  less  than  0.1%  per  (See  "Reliability 

1000  hours  Rating" ) 


Greater  than  0.1%  per  1000  hours  (See  "Reliability 

Rating" ) 


RELIABILITY  TECHNOLOGY: 

Information  on  all  elements  of  reliability  methods,  pro¬ 
cedures,  controls,  statistical  tools  and  evaluation  facilities. 
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REPORT  DATE  (DOCUMENT  DESCRIPTOR) : 

The  indicated  year  in  whi^n  RAC  held  document  was  published. 
Indexing  example:  "Report  Date"  -  1966. 


REPORT  SECURITY  CLASSIFICATION  (DOCUMENT  DESCRIPTOR) : 

Status  of  permissible  access  to  informational  content  of 
RAC  held  document,  by  reasons  of  national  or  industrial  security. 


REPORT  SOURCE  (DOCUMENT  DESCRIPTOR) : 

The  organizational  authorship  (or  editorship)  of  informa 
tion  contained  in  RAC  held  document. 


REPORT  TYPE  (DOCUMENT  DESCRIPTOR) : 

A  classification  of  the  RAC  held  document  in  terms  of  the 
purpose  of  formal  documentation  of  its  informational  content. 


Residual  Gas  Analysis: 

Mass  spectrometric  analysis  of  the  composition  of  gas  present 
in  a  vacuum  system  during  thin  film  deposition. 


Resistance  Welding: 

The  welding  of  two  metals  in  which  heating  of  the  metals  is 
accomplished  through  dissipation  of  electrical  power  in  the 
immediate  vicinity  of  the  weld. 


Resistive  (Intrinsic  Isolation) : 

Isolation  accomplished  through  utilization  of  intrinsic 
resistance  between  device  element  regions  within  the  semiconduc¬ 
tor  substrate.  This  isolation  method  finds  particular  applica¬ 
tion  at  high  frequencies.  (See  "Resistivity,  DEVICE  PARAMETERS" 
and  "ISOLATION  METHOD"). 


Resistivity: 

The  electrical  resistance  of  a  specific  volume  of  a  material. 


Resonance: 

The  state  of  an  oscillating  system  when  driven  by  a  force 
whose  oscillating  frequency  is  the  same  as  the  natural  frequency 
of  the  system. 
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Resonant  Gate  FET: 

A  field  effect  transistor  in  which  the  gate  electrode  is 
located  on  the  end  of  a  mechanically  resonant  cantilever  beam 
and  suspended  over  the  conducting  channel  in  the  semiconductor. 
The  electric  field  which  modulates  the  conductivity  of  the 
channel  is  varied  by  the  vertical  motion  of  the  gate  as  the 
beam  vibrates.  This  motion  is  maximum  at  the  mechanical 
resonant  frequency  of  the  beam,  thereby  providing  frequency 
selection,  or  filtering. 


Reverse  Breakdown? 

The  dramatic  increase  in  current  through  a  reversed 
biased  diode  occurring  at  some  threshold  voltage. 


RF  Amplifier: 

A  linear  electronic  circuit  having  high  frequency  response 
characteristics  and  medium  power  gain  designed  to  amplify  signals 
found  in  the  high  frequency  stages  of  a  communications  system. 


RF-IF  Amp: 

As  a  descriptor  index  of  "CIRCUIT  COMPLEXITY" ,  this  is  a 
linear  network  characterized  by  a  capability  of  very  high  fre¬ 
quency  operation, but  need  not  have  wideband  ability.  RF  (radio¬ 
frequency)  amplifiers,  and  RF  amplifiers  coupled  with  frequency 
selective  networks  to  serve  as  IF  (intermediate-frequency)  ampli¬ 
fiers,  are  covered  by  this  descriptor.  Another  application  is 
use  as  an  oscillator.  (See  "Single  Ended  (Linear  Device  Type)"). 


RF  Interference: 

(Electromagnetic  Radiation,  RF;  Electromagnetic  Interference, 
RF;  Radio-Frequency  Noise) 

An  electromagnetic  environment  of  (exposure)  ambient  spurious 
energy  in  the  radio- frequency  range.  (See  "Failure  Stress  Domain, 
Radiation  Electromagnetic" ) . 


RTL  (Digital  Logic  Type)  (Resistor  Transistor  Logic) : 

A  digital  logic  circuit  configuration  identical  to  DCTL 
except  that  resistors  are  placed  in  series  with  the  base  of  the 
transistor  associated  with  each  input  of  a  gate.  The  generic 
RTL  type  includes  ancronyms  such  as  MRTL,  MWRTL,  LPRT^L,  and 
RT^L.  (See  "Digital  Logic  Type"  and  "DCTL"). 
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Salt  Atmosphere/Spray: 

(Corrosion,  Marine  Fog) 

An  Atmospheric  stress  of  a  fine  mist  of  salt  solution  or 
exposure  to  a  sea-coast  atmosphere.  (See  "Failure  Stress  Domain, 
Salt  Atmosphere/Spray" ) . 


Sapphire: 

A  single  crystal  of  aluminum  oxide. 


Satellite  Launch: 

"Spacecraft  Environment"  in  which  the  system  equipment  is 
being  thrusted  into  an  orbital  condition,  or  auxiliary  subsystem 
to  accomplish  orbit. 


Satellite  Orbit: 

(Satellite  Flight) 

"Spacecraft  Environment"  in  which  the  system  equipment  is 
in  flight  (orbital)  operational  service. 


SCALE  OF  INTEGRATION: 

The  degree  to  which  the  many  circuit  functions  in  a  elec¬ 
tronic  system  are  integrated  into  a  single  package. 


Scratches: 

(Nicks,  Abrasions  of  Device  Elements,  Gouges) 

Abrasions  or  scratches  occurring  upon  device  element  surface, 
such  as  to  result  in  metallization  or  insulative  film  discontinuities, 
or,  in  the  reduction  of  effective  cross-sectional  area  of  device 
element.  This  descriptor  also  includes  the  nicking  of  wire 
intraconnect ions . 


Screening: 

(Processing  Control) 

Production  inspection  of  the  product  to  identify  and  remove 
specimens  with  quality  defects.  (See  "Screening  Procedures"). 
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Screening  Procedures: 

(Processing  Control  Procedures) 

Procedures  associated  with  production  test  and  inspection  of 
devices  to  identify  and  remove  specimens  with  quality  defects. 
(See  "Post-Production  Screens  (CORRECTIVE  MEASURES)"). 


Scribing: 

Scratching  the  wafer  on  the  lines  dividing  individual  devices 
to  enable  separating  them  from  each  other. 


Seal  Leak: 

(Leaky  Encapsulation,  Hermeticity  Loss) 

A  mechanical  imperfection  of  the  packaging  due  to  voids, 
cracks  or  other  deficiencies  of  the  package  seal,  resulting  in 
loss  of  sealing  quality. 


Seam  Weld: 

(See  "Seal  Weld:  ENCAPSULATION/PACKAGE  SEALING"). 


Seair.  Welding: 

The  joining  of  header  to  cap  by  welding  the  seam  in  a  metal 
device  package. 


Secondary  Breakdown: 

A  destructive  avalanche  type  breakdown,  apparently  thermally 
excited,  occurring  at  high  forward  current  density  in  junction 
transistors. 


Secret  (Classified,  Report  Security  Classification) : 

Unauthorized  disclosure  of  informational  content  is  forbidden, 
since  such  could  result  in  serious  damage  to  the  national  security. 


Servo  Amplifier: 

A  linear  electronic  circuit  of  high  gain  and  provision  for 
appropriate  feed  back  and  capable  of  sufficient  output  power  to 
drive  a  servomechanism  motor. 


Shear  Modulus: 


The  degree  of  shearing  stress  required  to  produce  a  unit 
shear  strain  in  a  material. 


Shipboard  Environment: 

Application  environment  associated  with  an  equipment  system 
designed  for  normal  service  in  or  upon  water. 


Shipboard  Submarine; 

A  "Shipboard  Environment"  in  which  the  equipment  system  is 
designed  for  submersion  and  travel  under  water. 


!  Shipboard  Surface: 

i  A  "Shipboard  Environment"  in  which  the  equipment  system 

is  designed  for  floating  and  travel  upon  water. 


Shockley  4-Layer  Diode: 

A  PNPN  semiconductor  device  in  which  contact  is  made 
only  to  the  end  regions  of  the  device  and  which  switches 
from  a  high  forward  resistance  to  a  very  low  forward  resis¬ 
tance  as  the  applied  voltage  reaches  a  threshold  value. 


Short  Circuit: 

(Short) 

A  path  of  relatively  low  resistance  between  two  points 
of  different  potential  in  a  circuit.  Presence  of  an  unusu¬ 
ally  high  load  current  through  a  device  terminal,  or  of  an 
unusually  small  potential  drop  across  two  device  terminals. 


Signal  Processing: 

A  class  of  equipment  which  performs  peripheral  functions 
of  conversions  of  electrical  inputs.  This  class  includes: 
Buffers,  Converters,  and  Amplifiers. 


Silicon: 

(Si) 

An  elemental  semiconductor  of  Atomic  Number  14. 
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Silicon  Bilateral  Switch  (SBS,  PI AC) : 

A  PNPN  semiconductor  device  in  which  contact  is  made  to  only 
the  end  regions  of  the  device  and  which  exhibits  a  high  and  low 
conductivity  state  in  both  forward  and  reverse  directions. 


Silicon  Carbide: 

A  dielectric  compound  of  silicon  from  Group  IV  of  the 
Periodic  Table  and  carbon,  also  from  Group  IV. 


Silicon  Controlled  Rectifier  (SCR) : 

A  PNPN  semiconductor  device  in  which  contact  is  made  to 
three  of  the  four  regions  and  which  is  thrown  into  conduction 
only  when  the  gate  potential  is  raised  to  a  threshold  level. 
Conduction  is  stopped  only  by  removing  the  anode  supply. 


Silicon  Controlled  Switch  (SCS) : 

A  PNPN  semiconductor  device  in  which  contact  is  made  to  all 
four  regions  which  may  be  considered  to  be  an  ordinary  transistor 
with  a  high  degree  of  gain  control. 


Silicon  Nitride: 

A  dielectric  compound  of  silicon  from  Group  IV  of  the 
Periodic  Table  and  Nitrogen  from  Group  V. 


Silicon  Oxide: 

A  dielectric  compound  of  silicon  from  Group  IV  of  the 
Periodic  Table  and  Oxygen  from  Group  VI. 


Silk  Screen: 

Deposition  of  a  thick  film  in  the  form  of  a  slurry  by  forcing 
the  slurry  through  openings  in  a  fine  mesh  silk  cloth. 


Silver: 

A  metallic  element  with  Atomic  Number  47. 


i 

! 

s 
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Single  Ended  (Linear  Device  Type  (Asymmetrical  Analog  Network, 
Non-Differential  Linear  Device  Type) ) : 

A  linear  operational  type  in  which  the  circuit  components 
are  intraconnected  such  that  the  network  input  and  output  are 
electrically  asymmetric  with  respect  to  a  neutral  or  ground 
point;  not  differential  in  operation  (See  "Differential  (Linear 
Device  Type) " ) . 


Slide  (Document  Format) : 

RAC  Library  document  consists  of  a  set  of  slides.  (Requiring 
slide  projector  equipment  for  access). 


Small  Scale  Integration  (SSI) : 

The  inclusion  of  at  most  5  elemental  circuit  units  on  a 
single  substrate  or  semiconductor  chip. 


Small  Signal  Transistor; 

A  bipolar  transistor  of  small  geometry  designed  especially 
to  handle  low  level  signals  (i.e.,  P  <  1  watt). 


Solder: 

A  eutectic  alloy  of  low  melting  point  having  good  wetting 
properties  with  the  metals  to  be  joined. 


Soldered: 

"LEAD  ATTACHMENT  MOEE"  requiring  use  of  a  eutectic  alloy  of 
low  melting  point  and  having  good  wetting  properties  with  the 
metals  to  be  joined  (solder). 


Soldering  Heat: 

An  environmental  condition  induced  by  application  of  heat 
to  device  terminals  to  simulate  the  use  of  solder  in  the  lead 
attachment  process. 


Source: 

In  a  field  effect  transistor  the  electrode  through  which 
carriers  are  injected  into  the  conducting  channel. 


Spacecraft  Environment ♦ 

Application  environment  associated  with  a  satellite  designed 
for  launch  into  complete  earth  orbits  or  into  extra-terrestrial 
orbits. 
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Special  Active  Device s,  NOC: 

Solid  state  devices  which  perform  active  functions  other 
than  those  attributed  to  the  common  transistor  types. 


Special  Function: 

A  not-otherwise-classif ied  electronic  function  which  cannot 
be  considered  to  fall  into  any  of  the  named  specific  function 
categories. 


Special  Military.  Specification  Reference: 

Classification  of  a  military  specification  or  standard  other 
than  those  organizationally  grouped  under  "SPECIFICATION  REFERENCE" 
in  the  current  glossary. 


Special,  NOC  (Not-Ctherwise  Classified  Circuit  Complexity) : 

A  digital  logic  type  or  linear  device  type  circuit  with  a 
function  which  cannot  be  categorized  within  any  "CIRCUIT  COMPLEXITY" 
descriptors  of  the  current  glossary. 

"Special"  networks  in  the  digital  functional  category  include* 
the  A/D  Converter,  the  D/A  Converter,  and  Gate  Expanders. 


Linear  functional  categories  of  networks  which  are  "Special" 
include  the  following.  Of  these,  the  voltage  regulator  has  the 
largest  variety  of  applications. 


.  Voltage  Regulator 

•  Analog  Switch 

•  Discriminator 

•  Phase  Splitter 

.  Mixers 


Read  Preamplifier 
Demodulator  Chopper 
Converter 
D/A  Switch 


Special  Reliability  Study; 

Testing  conducted  in  connection  with  a  special  investigation 
of  product  quality  or  reliability,  such  as  in  "Process  Improve¬ 
ment"  and  "Re-Design"  studies. 


SPECIFICATION  REFERENCE; 

( STANDAFD/ SPEC  REFERENCE,  SUPPORTING  DOCUMENTATION) 

Designation  or  classification  of  a  relevant  specification, 
standard,  or  documentation  reference  which  is  associated  with 
"PART  LEVEL  DATA".  (See  "QUALITY  ASSURANCE  SPECIFICATIONS"). 
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Specifications  (Report  Type) : 

Documents  issued  to  serve  as  currently  governing  specifica¬ 
tions  and  standards,  or,  to  publicize  tentative  or  recommended 
specifications  and  standards. 


SPECIFICATIONS: 

(STANDARDS,  DRAWINGS) 

Information  serving  as  applicable  specifications  and  standards, 
or,  as  tentative  cr  recommended  standards  and  specifications. 
Specifications  are  detailed  descriptions  of  device  characteristics 
and  of  the  criteria  applicable  to  determine  conformity  of  devices 
with  these  descriptions.  Standards  establish  engineering/technical 
limitations  and  applications  for  devices,  materials,  processes, 
designs,  and  practices. 


Specific  Information  (Vendor  Report  Type) : 

An  in-house  report  of  the  vendor  for  general  distribution 
through  his  marketing  or  sales  department.  A  report  which  con¬ 
tains  detail  performance  data  and  application  information  on  his 
product. 


Spectroqraphic  Analysis: 

(Spectrum  Analysis,  Spectroscopic  Evaluation  Gas 
Chromatography ) 

Evaluation  involving  the  identification  of  chemical  con¬ 
stituents  through  analysis  of  their  light  spectra. 


SPONSORING  ORGANIZATION  (DOCUMENT  DESCRIPTOR) : 

The  client  organization  which  supported  the  authorship 
of  information  contained  in  the  RAC  held  document. 


Sputtering: 

Bombarding  of  the  surface  of  a  material  with  high  energy  ions 
so  as  to  dislodge  atoms  of  that  material  which  travel  to  and 
deposit  on  another  object. 


Stacked  Arrays: 

"LEAD  ATTACHMENT  MODE"  designed  for  interconnection  with  a 
matrix  configuration  of  terminal  fixtures. 


STATISTICAL  TOOLS; 


(PROBABILITY  INFERENCES) 

Techniques  for  application  of  probabilistic  mathematics  for 
analyses  of  microelectronic  reliability. 


STEP  STRESS  MAXIMUM  TEST  TEMPERATURE; 

(Ambient  Temperature  Condition,  Step  Stress) 

The  environmental  condition  of  ambient  thermal  severity 
level,  which  is  the  maximum  test  severity  applied  in  the  "STEP 
STRESS  TEST". 


Step  Stress  Max.  Test  Temperature  <21°C: 

Thermal  severity  level  is  less  than  21  degrees  Centigrade. 


Step  Stress  Max.  Test  Temperature  21 8 C  to  <102. 5 °C: 

Thermal  severity  level  is  in  the  range  from  21  degrees  to 
ress  than  102.5  degrees  Centigrade. 


Slep  Stress  Max.  Test  Temperature  102. 5°C  to  <202.5*0: 

Thermal  severity  level  is  in  the  range  from  102.5  degrees 
to  less  than  202.5  degrees  Centigrade. 


Step  Stress  Max.  Test  Temperature  202. 5°C  to  <302, 5°C: 

Thermal  severity  level  is  in  the  range  from  202.5  degrees 
to  less  than  302.5  degrees  Centigrade. 


Step  Stress  Maximum  Test  Temperature  >302. 5°C: 

Thermal  severity  level  is  in  the  range  greater  than  or  equal 
to  302.5  degrees  Centigrade. 


STEP  STRESS  TEST; 

(FAILURE  ACCELERATION  STEP- STRESS  TEST) 

An  "Operating  Test(s)",  environmental  test,  or  a  test  com¬ 
bination  of  these  stress  domains,  which  is  conducted  in  accordance 
with  "Step  Stress  Testing"  procedures.  (See  "Step  Stress  Testing 
(TEST  TECHNIQUES  &  PROCEDURES)"). 


STEP  STRESS  TEST  DOMAIN: 

The  specific  nature  of  the  externally  applied  test  stress  (es) 
of  the  "STEP  STRESS  TEST". 
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Step  Stress  Testing: 

(Failure  Acceleration,  Step-Stress) 

Testing  similar  to  “Accelerated  Testing",  except  that  dis¬ 
crete  levels  of  stress  severity  are  increased  stepwise  until 
failure  of  the  majority  of  specimens  in  the  sample.  Generally, 
severity  levels  are  applied  sequentially  for  periods  of  equal 
duration  to  a  given  Sarrple.  However,  a  variant  technique  con¬ 
currently  subjects  each  of  several  sample  groups  to  one  of  the 
chosen  severity  level  steps.  The  latter  procedure  is  k.,.t>wn  as 
parallel  step  stressing.  (See  “Accelerated  Testing"). 


Stitch  TC  Bonding; 

A  variation  of  the  wedge  bonding  t  chnique  in  which  a  capil¬ 
lary  tube,  vertically  oriented  to  the  substrate,  feeds  the  wire  to 
be  bonded.  A  90°  bend  is  formed  on  the  end  of  the  wire  so  that  the 
edge  of  the  capillary  tube  can  supply  the  compressive  force  for 
bonding.  Instead  of  severing  the  wire  after  bonding  to  a  tab  on 
the  semiconductor  device,  the  capillary  is  moved  to  a  new  tab  where 
another  90°  bend  is  formed  in  the  still  continuous  wire  and  another 
bond  is  mace.  The  sequence  continues  as  long  as  desired,  resem¬ 
bling  a  stitching  process. 


Storage  Element  (Memory) : 

A  digital  network,  which  may  consist  of  an  array  of  registers, 
used  tor  computer  memory  or  storage  and  transfer  of  logic  infor¬ 
mation. 


STORAGE  LIFE  TEST; 

(HIGH  TEMPERATURE  LIFE  TEST) 

"Thermal  Stress  Testing"  in  which  a  steady-state  stress 
domain  of  temperature  Is  the  ambient  environment.  (See  "Thermal 
Stress  Testing  (TEST  TECHNIQUES  AND  PROCEDURES) ") . 


STORAGE  LIFE  TEST  TEMPERATURE: 

The  environmental  test  stress  in  terms  of  the  ambient 
tnermal  severity  level  of  the  "STORAGE  LIFE  TEST". 


Storage  Life  Test  Temperature  <21°C: 

Thermal  severity  level  is  less  than  21  degrees  Centigrade. 

Storage  Life  Test  Temperature  21 °C  to  <102. 5° C: 

Thermal  severity  level  is  in  the  range  from  21  degrees  to 
less  than  102.5  degrees  Centigrade. 
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Thermal  severity  level  is  in  the  range  from  102.5  degrees 
to  less  than  152.5  degrees  Centigrade. 

Storage  Life  Test  Temperature  152. 5°C  to  <202.5*0: 


Thermal  severity  level  is  in  the  range  from  152.5  degrees  to 
less  than  202.5  degrees  Centigrade. 


Storage  Life  Test  Temperature  202. 5°C  to  <302. 5°C: 


Thermal  severity  level  is  in  the  range  from  202.5  degrees 
to  less  than  302.5  degrees  Centigrade. 


Storaae  Life  Test  Temperature  >302. 5 °C: 


Thermal  severity  level  is  in  the  range  greater  than  or  equal 
to  302.5  degrees  Centigrade. 


Storage  Time: 

In  a  transistor,  charges  injected  by  the  emitter  into  the 
base  are  "stored"  for  a  finite  time  when  the  transistor's  emitter- 
base  junction  is  reverse  biased  until  the  carriers  can  be  swept 
out  by  the  electric  field. 

Sub-Optical  Electromagnetic  Energization  (Non-IR) : 


(Microwave  Transmission  Testing) 

Evaluation  of  device  or  device  element  through  observation 
of  its  transmission  properties  for  electromagnetic  waves  in  the 
frequency  range  below  infrared  and  above  the  normal  frequency 
of  device  operation. 


Substrate  Materials: 

Materials  used  as  support  for  circuit  elements  and  their 
interconnect ion  s . 

Silicon  (See  earlier  definitions  per  structured 
term  list) 

Germanium  (See  earlier  definitions  per  structured 
term  list) 


Superconducting  Storage  Element : 


A  digital  memory  element  based  on  the  storage  of  magnetic 
flux  by  a  closed  superconducting  loop  circuit. 


Superconductivity : 

In  certain  metals,  alloys,  and  intermetallic  comp,  'ids,  the 
appearance  of  perfect  electrical  conductivity  and  perfect  diamag¬ 
netism  at  temperatures  near  absolute  zero. 


SURFACE  PASSIVATION: 

Protection  of  the  wafer  surface  from  contaminants  which  may 
be  found  in  its  environment. 


Surface  Protection: 

Materials  used  to  isolate  the  surface  of  microelectronic 
devices  and  circuits  from  contaminants  in  its  environments. 


Survey  and  Review  (Report  Type) ; 

A  report  which  summarizes  the  results  of  a  survey  type 
study  or  a  fact-gathering  activity. 


System  Application; 

Design  approach  primarily  from  the  aspect  of  system  require¬ 
ments.  (See  "SYSTEMS  EFFECTIVENESS:  OTHER,  NCSC"). 


SYSTEMS  EFFECTIVENESS: 

An  engineering  approach  which  seeks  to  determine  optimum 
means  of  implementing  a  system  function,  with  degrees  of  freedom 
in  the  selection  of  actual  subsystems  and  devices  to  be  applied. 
A  key  objective  of  this  approach  is  to  minimize  the  total  cost 
of  system  acquisition  and  operation. 
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Tantalum: 

A  metallic  element  of  Atomic  Number  73. 


Tantalum  Oxide: 

A  dielectric  compound  of  tantalum  from  Group  V  of  the 
Periodic  Table  and  Oxygen  from  Group  VI. 


Technical  Report  (Report  Type) : 

A  periodic  or  singly  issued  report  which  documents  study 
or  technical  status  of  a  specific  and  currently  applicable  acti¬ 
vity.  A  report  oriented  toward  applied  technology. 


Temperature  Cycling: 

(Seal  Strain) 

A  thermal  stress  environment  of  periodic  variation  of  tem¬ 
perature,  such  as  under  normal  conditions  of  service.  (See 
"Failure  Stress  Domain,  Thermal  Shock"). 


Temperature.  Intermittent  Stress  Domain: 

(Thermal  Stress) 

The  ambient  thermal  energy  to  which  test  specimen  is  exposed. 


Terminals: 

The  ends  of  the  package  leads  inside  the  case  of  a  solid 
state  device  to  which  connection  is  made  from  the  device  elements. 

Terminal  Strength: 

(Lead  Pull) 

Response  capability  of  the  package  terminals  to  a  mechanical 
force  of  tension. 


Test  Data  (Report  Type) : 

Quantitative  documentation  of  testing  activity  is  major 
purpose  of  report,  as  ascertained  by  at  least  75  percent  of  the 
informational  content  of  RAC  held  document. 
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Test  Eouipment/Procedures  Approved  by  Non-Resident  Source- Sponsor 
Representative  (Data  Validation) : 

Test  results  obtained  with  DATA  VALIDATION  corresponding  to 
“Facility  Approved  by  Source- Sponsor  Representative"  and  “Procedure 
Approved  by  Source  Sponsor" .  However,  the  agent  of  the  SPONSORING 
ORGANIZATION  was  a  non-resident  inspector  at  the  test  facility. 


Testing: 

(LSI  Device  Element  Selection,  Discretionary  Wiring, 

Wafer  Probing) 

Electrical  probing  of  wafer  elements  and  provisions  for  se¬ 
lection  of  "good"  device  elements  for  intraconnection  in  large 
scale  integrated  (LSI)  circuits.  (See  "Failure  Environment, 
Product  Inspection" ) . 


Test  Pattern: 

(Design  Probes,  Processing  Probes) 

The  design  and  utilization  of  control  test  patterns  of  the 
fabrication  processes  to  usefully  modify  design  of  the  micro¬ 
electronic  device  or  device  element.  (See  "Modification?  Circuit/ 
Device  Implementation"  and  "Use  of  Test  Patterns  (PROCESS  CONTROL 
TECHNIQUES)  " )  . 


Test  Reports: 

(Special  Test  Reports) 

Documented  results  of  inspection  at  the  part  level  or  at  the 
equipment  level,  generally  in  connection  with  laboratory  investi¬ 
gations.  However,  Field  Test  Reports  are  also  included  by  this 
descriptor. 


TEST  RESULTS: 

(TEST  DATA) 

Quantitative  information  or  conclusions  obtained  from  testing 
and  inspection  procedures. 


TEST  TECHNIQUES  AND  PROCEDURES: 

(METHODOLOGY  OF  RELIABILITY  MONITORING,  QUALITY  CONFORMANCE 
INSPECTION  METHODS) 

Techniques  and  procedure  for  electrical,  environmental  and 
physical  evaluation  of  devices  (or  device  elements) ,  with  rele¬ 
vance  to  reliability  demonstration  and  assessment.  Pertinent 
measurement  techniques  and  failure  criteria  are  included. 
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Test  Techniques  and  Procedures,  NOC: 

(Not-Otherwis*i  Classified  Test  Techniques  and  Procedures) 

Reliability  test  techniques  and  procedures  which  cannot  be 
defined  by  any  descriptors  of  the  current  glossary.  (See  "TEST 
TECHNIQUES  AND  PROCEDURES"). 


TEST  TYPE? 

(INSPECTION  CATEGORY,  TEST  ORIENTATION) 

Nature  of  the  test  in  terms  of  its  purpose  or  the  quality/ 
reliability  objectives  towards  which  inspection  is  directed. 


Thermal  Conduction: 

The  transport  of  heat  energy  through  a  medium. 


Thermal  Conductivity: 

A  measure  of  the  ability  of  a  material  to  conduct  heat  energy. 


Thermal  Diffusivity: 

A  ratio  of  thermal  conductivity  to  heat  capacity  used  to 
determine  the  response  of  a  material  to  transient  heat  flow. 


Thermal  Environments.  Accelerated  Life  Test  Domain: 

(Temperature,  Low  Temperature,  Low  Ambients) 

Stress  domain  consists  of  an  environment  as  included  by  the 
descriptor:  "Thermal  Stress  Testing"  but  with  temperature  cycled 
between  two  extremes  or  constant  application  of  a  temperature 
below  room  ambient.  (See  "Thermal  Stress  Testing  (TEST  TECHNIQUES 
AND  PROCEDURES)"  and  "High  Temperature"). 


Thermal  Environments.  Step-Stress  Test  Domain: 

(Temperature,  Low  Temperature,  Low  Ambients) 

Stress  domain  consists  of  an  environment  as  included  by  the 
descriptor:  "Thermal  Stress  Testing"  but  with  the  stress  cycli¬ 
cally  transferred  between  two  temperature  extremes.  A  stress 
step  increase  may  either  extend  the  temperature  extremes  or  the 
number  of  cycles. 
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Thermal  Shock; 

(Seal  Strain) 

Sudden  or  abrupt  exposure  to  extreme  changes  in  temperature. 
(See  "Failure  Stress  Domain,  Thermal  Shock"). 


Thermal  Stress  Testing; 

(Elevated  Temperature  Testing,  Temperature  Stressing) 

Environmental  testing  in  which  extreme  severity  levels  of 
temperature  or  temperature  changes  are  imposed  on  the  device. 
"Thermal  Stress  Testing"  includes:  high  temperature  life 
(storage  life  testing) ,  low  temperature  storage,  temperature 
cycling,  and  thermal  shock.  (See  "Failure  Stress  Domain,  Thermal 
Shock" ) . 


Thermo-Ccmpression  3ondina; 

(TC  ponding) 

Bonding  of  wires  to  a  base  metal  by  heating  the  structure  to 
the  softening  point  (not  the  melting  point)  of  the  wire  material 
and  applying  a  compressive  force  to  cause  the  wire  material  and 
the  base  metal  to  plastically  flow  together. 


Thermoelectric  Effect: 

The  production  of  electrical  energy  by  the  application  of 
thermal  energy  to  the  junction  between  two  dissimilar  metals,  or 
semiconductors;  the  converse  of  this  (also  known  as  the  Peltier 
effect) . 


Thick  Film: 

A  layer  of  a  certain  material  generally  considered  to  be 
greater  than  one  micron  thick. 


Thick  Film,  Pure  IC  (Passive  Substrate  IC,  Thick  Film) : 

A  film  integrated  circuit  whose  circuit  elements  are  formed 
of  films  which  are  applied  through  processes  other  than  vacuum 
deposxtiw.i.  (See  "Film  IC",  and  "Thick  Film:  DEPOSITION"). 


Thin  Film: 

A  layer  of  a  certain  material  generally  considered  to  be  less 
than  one  micron  thick. 
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Thin  Film,  Pure  IC  (TFIC;  Passive  Substrate  IC,  Thin  Film) : 

A  film  integrated  circuit  whose  circuit  elements  are  formed 
of  films  of  such  thicknesses  as  to  yield  electrical  properties 
which  are  strongly  surface-state  dependent  (thin  films  £  10,000 
angstroms,  thick) .  There  is  no  technical  consensus  on  the 
limiting  thickness  dimension  for  thin  films.  A  working  definition 
of  a  thin  films  is  a  film  which  is  applied  through  a  vacuum- 
deposition  process.  (See  "Film  IC",  and  "Thin  Film:  DEPOSITION" ) . 


Tin: 

A  metallic  element  of  Atomic  Number  50. 


Titanium  Dioxide: 

A  dielectric  cornpound  of  Titanium  from  Group  IV  of  the 
Periodic  Table  and  Oxygen  from  Group  VI. 


Tolerance;  Function/Circuit  Design  &  Optimization: 

Allowable  variations  in  the  performances  of  device  elements 
and  in  the  microelectronic  device.  Considerations  of  the 
relationships  among  such  variations. 


Trade-Offs: 

(Engineering  Trade-Offs) 

Engineering  approaches  which  emphasize  the  design/development 
compromises  and  compensating  features  available  for  microelectronic 
functions  and  circuits. 


Transconductance : 

The  amount  of  current  flowing  in  the  output  circuit  of  an 
active  device  as  a  result  of  a  certain  input  voltage. 


Transistor (s) : 

A  three-terminal  solid  state  electronic  device  which  is 
capable  of  providing  power  gain  to  an  electronic  circuit. 


TRIAC: 

A  three-layer  semiconductor  device  which  can  be  switched 
into  conduction  in  either  the  forward  or  reverse  directions. 
Equivalent  to  two  reverse-parallel  connected  SCR' s. 
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TTL  (Digital  Logic  Type  (Transistor-Transistor  Logic,  T  L,  TCL) ) 

A  digital  logic  circuit  configuration  which  is  very  similar 
to  DTL  and  wherein  the  gates  are  characterized  by  the  use  of  a 
multiple-emitter  transistor  in  place  of  the  DTL  input  diodes. 
Generally,  this  logic  type  includes  types  such  as  TRTL,  HLTTL, 
HLT2l,  SUHL  I  SUHL  II  and  MTTL.  (See  "Digital  Logic  Type"  and 
"DTL") . 


Ultrasonic  Bonding: 


-  U  - 


A  welding  of  two  materials  to  be  bonded  (usually  a  wire  and 
metal  lab  on  a  device)  using  ultrasonic  energy. 


Ultrasonic  Inspection: 

(Supersonic  Examination,  Acoustic  Noise  Evaluation) 

Device  or  device  element  inspection  with  use  of  sound  waves 
of  frequencies  above  the  audio  range. 


Unclassified  (Report  Security  Classification) : 

No  restrictions  imposed  on  access  to  informational  content 
of  RAC  held  document. 


Unijunction  Transistor: 

A  three- terminal  semiconductor  device  in  which  an  n-type  bar 
of  semiconductor  has  ohmic  contacts  placed  at  each  end  and  a 
metallic  rectifying  contact  placed  between  them  along  the  bar. 
Current  injected  by  the  emitter  creates  a  negative  resistance 
characteristic  in  the  device. 


Unspecified  Environment: 

Application  environment  associated  with  an  unknown  category 
of  system  application. 


Unspecified  Equipment  Class: 

An  unknown  or  unspecified  class  of  equipment. 


Use  of  Test  Patterns; 

Special  patterns,  containing  single  devices  or  components, 
etc. ,  which  are  placed  on  a  wafer  at  strategic  spots  of  the  array 
of  devices  being  fabricated,  which  enable  the  measurement  of 
specific  device  or  material  properties  over  which  control  must  be 
maintained  during  processing. 
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User  Procure! 

Classification  of  any  procurement  specification  or  standard 
issued  by  a  non  governmental  agency. 


User  Proprietary  Screening  and  Burn-In  Specs: 

(User  Product  Conditioning  Specs) 

User's  proprietary  specifications  of  the  combinations  of 
tests  designed  to  identify  specimens  with  quality  defects,  and 
specifications  of  tests  for  stabilizing  the  devices'  character¬ 
istics. 


V  - 


Vacuum  Deposition: 

The  evaporation  from  a  source  and  condensation  on  a  substrate, 
in  vacuum,  of  molecules  of  a  certain  material  to  form  a  thin  film. 


VALUE  ENGINEERING: 

An  engineering  approach  which  seeks  to  minimize  production 
cost  of  an  item,  while  maintaining  a  specified  standard  of 
q. ility. 


Vapor  Deposition: 

Decomposition  of  a  vapor  containing  the  desired  material 
and  condensation  of  that  material  into  a  thin  film. 


Variables  Analysis  Summaries; 

Data  reduced  or  processed  through  variables  analysis  pro¬ 
cedures.  (See  "Variables  Data  Analysis:  STATISTICAL  TOOLS"). 
Test  results  such  as  the  following  are  included  within  the  scope 
of  this  descriptor: 

Parameter  Correlation 
Parameter  Drift  vs.  Stress 
Parameter  Stability  vs.  Stress 
Parameter  Distribution  Drift 
Selected  Sample  Drift  History 


VENDOR  APPLICATION  NOTES: 

A  report  containing  detail  information  regarding  considera¬ 
tions  to  place  the  product  into  service.  Generally,  presents 
relevant  operational  data  as  well  as  applications  information. 


Vendor  QA  Plans  and  Specs: 

(Performance  Specs,  Technical  Data  Sheets) 

Quality  assurance  (QA)  commi -rrvents  and  specifications  of 
device  qualifications  by  the  product  vendor.  Vendor  specifica¬ 
tions  on  detailed  device  characteristics  are  included  in  the 
scope  of  this  descriptor. 
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Vendor  (Report  Type) : 


A  "General  Catalog"  and/or  "Specific  Information"  type 
of  publication  for  advertisement  of  a  vendor's  product. 


Vendor  Screening  and  Burn-In  Specs: 

(Vendor  Product  Conditioning  Specs) 

Vendor  generated  specifications  of  the  combinations  of  tests 
resigned  to  identify  specimens  with  quality  defects  ( those  devices 
likely  to  exhibit  early  failures) ,  and  specifications  of  tests 
for  stabilizing  the  devices’  characteristics. 


Vendor,  Specif ication  Reference: 

Classification  of  a  vendor  issued  specification  or  standard. 


Vibration: 

A  mechanical  stress  environment  of  cyclic  variation  in 
directed  motion,  with  periodic  or  random  frequency  spectrum. 
(See  "Failure  Stress  Domain.  Vibration"). 


Vibration,  Fatigue: 

(Shake  Test) 

A  "vibration"  environmental  condition  of  constant  periodic 
frequency,  of  such  characteristics  (usually  at  the  natural  mech¬ 
anical  frequency  of  key  device  elements)  to  determine  early  wear- 
out  response  of  device.  (See  " Vioration" ) . 


Vibration,  Random: 

(Mechanical  Noise  Vibration) 

A  "vibration"  environmental  condition  of  non-periodic  fre¬ 
quency  and  changes  in  frequency.  Exposure  to  a  mechanical  fre¬ 
quency  noise  environment.  (See  "Vibration"). 


Vibration,  Variable  Frequency: 

A  "vibration"  environmental  stress  of  continuous  or 
discrete  sweeping  through  various  mechanical  frequencies. 
(See  "Vibration"). 
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Video  Amp  (Wideband  Amplifier,  Broad  Band  Amplifier) : 

This  index  of  "CIRCUIT  COMPLEXITY"  includes  single- 
ended  amplifiers  with  a  frequency  response  extending  from 
d-c  to  several  hundred  megahertz. 


Visual  Inspection; 

(Manual  Examination) 

Evaluation  of  device  or  device  element  through  eye¬ 
sight  and  without  instrument  aid. 


Voltage,  Accelerated  Life  Test  Domain: 

(Electric  Potential  Difference) 

Accelerated  life  test  where  the  stress  domain  of  interest 
is  electric  potential  applied  to  circuit  of  test  specimen. 


Voltage,  Intermittent  Stress  Domain: 

(Electric  Potential  Difference) 

The  electric  potential  applied  to  circuit  of  test  specimen. 


Voltage  Regulator: 

A  linear  electronic  circuit  designed  especially  for 
sensing  and  regulating  the  output  voltage  of  a  power  supply. 


Voltage,  Step-Stress  Test  Domain; 

(Electric  Potential  Difference) 

Step  stress  test  where  the  stepped  domain  is  the  electric 
potential  applied  to  circuit  of  test  specimen. 


w  - 


Wafer  Cutting? 

Slicing  semiconductor  crystals  into  thin  preferentially 
oriented  discs. 


Wafer  Etching; 

Selective  removal  of  material  from  the  wafer  surface  to 
expose  imperfections  in  the  crystal. 


Wafer  Lapping: 

Abrasion  smoothing  of  the  wafer  surface  using  a  rotary 
abrasion  mill  and  a  liquid- suspended  lapping  compound. 


Wafer  Polishing; 

Production  of  a  mirror  smooth  surface  by  chemically  or 
mechanically  removing  material  from  the  surface. 


WAFER  PREPARATION: 

The  processing  of  single  crystal  semiconductor  materials 
into  wafers  suitable  for  device  fabrication. 


Washing; 

Cleaning  of  the  completed  microei ectronic  device  wafer 
to  remove  all  contaminating  materials. 


Washing: 

Cleaning  the  surface  in  deionized  water  to  remove  residue 
chemicals  and  other  contaminants. 


Wedge  TC  Bonding; 

Thermo-compression  bonding  in  which  the  compressive  bonding 
force  is  applied  by  a  wedge-shaped  tool. 
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Weibull  Analysis; 


Statistical  analysis  using  the  Weibull  distribution  as  the 
probability^ density  function.  The  standard  weibull  distribution 
is  described  with  three  parameters.  This  distribution  is  quite 
flexible  and  may  describe  data  of  devices  exhibiting  increasing, 
constant,  decreasing  or  any  combination  of  failure  rate  with 
time. 


Welded; 

"LEAD  ATTACHMENT  MODE"  requiring  use  of  a  technique 
such  as  cold  welding  for  making  connection.  (See  "Cold 
Welding" ) , 


Wire  Material; 

The  metallic  material  used  to  form  the  wires  which 
connect  circuits  and  devices  to  each  other  and  to  their 
package. 


Work  Function: 

The  work  required  to  remove  a  charge  from  the  surface 
of  a  material  into  vacuum. 


Work  Hardening: 

The  creation  of  imperfections  in  a  metal  by  physically 
stressing  it  such  that  the  metal  becomes  hard  and  brittle, 
the  imperfections  acting  as  impurities  in  the  crystal  lattice. 


Workmanship  Defects: 

(Human  Error) 

Quality  defect  causes  due  to  deviation  from  required 
skills  during  the  manual  steps  of  device  fabrication. 


Workmanship  Defects,  NOC: 

(Non-Classified  Human  Error) 

Workmanship  defect  causes  which  cannot  be  defined  by 
any  descriptors  of  the  current  glossary. 


325 


X-Ray  Evaluation: 

(X-Ray  Inspection,  Fluoroscopic  Examination) 

Evaluation  with  use  of  *.-ray  imaging  of  the  device 
device  element. 


or 


A  measure  of  the  percentage  of  usable  microelectronic 
device  of  all  those  processed  on  a  single  wafer. 


Youngs  Modulus; 

The  degree  of  tensile  stress  required  to  produce  a  unit 
linear  strain  in  a  material. 
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